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(54) TRANSMITTER 
(5 7) Abstract 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 



group formed by grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and sends a modified re- 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 2nd receiver 33 demodulates 
the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd 
and 3rd data strings, and even in the case of the receiver having only n- 
value demodulation capability of n<m demodulates data of the n-value 1st 
data string when the m-value modified multi-value modulation wave is 
received in the transmitter. 
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fo COS^4P SKfflil§i«2 StfSIS&T 1 -* 

±©&Htt#S*£*x&. SI 8T-BttB^-rsi:^l 
«S2 3#^#;t/i£{igg5 i©{i^£4PSK-e§{s-r 
£©£*<S'i^fc*|{t{I^©S<aMtItt^3; D 0 - a ! 
F.3©ffig85 Axoi:^-r5 i:^(E#©«®fi»aAxo« 
±T-ii#-rn«, gi 1 gft$&2 3#§{sqjtgt&3o 
[0 0 4 2] &£fgl§fl«£2 Sto^T^S. tg 1 
&mW 2 3 fctiUfsSS 1 *>e>©&{t{a^*> b < 
i£{i*£5 ia>£©4PSK©j£ff«^&«Ml 0©tM8 
SI 2 5^-b-C, '>S®7>Tt2 2TSiU 

2 4 t «t *> gmm^z 4 p s Km^hfr* uxmrn-r 

5. ll§i«2 3tt*^ ^^^^^5 1©4P 
SK*fett2P SK©^*§flU ^^^^TVMiS 

^M^©m-^srs«-r S J; -5 1 Ifttt^nT ^ 

[0 04 3] il9tt^l SW^ffi^fiKT-D y?WX-m 
Ml 2*>t><Dni£$:7> ; Tj-2 2fSil&, C©{g^- 
ttA^3g|5 2 4«t 5A^Jbfc^, agjg^S* E8& 1 3 1 t 

7t/2mami 3 2 iz 

ti, &*mi (afflt^aiiiss 1 3 3 fc^ 2 ffi4@^isniE& 1 

3 4{C«t»J, m&l,XUZ>l$.frifi&<!?%iiLUX8l$LZ 

ti, a xrmb&m&i 3 5tc«t t?^^ a^d h 

S'JU&^ailbT^S'J^n, ^ 1 ^SUIf^llISS 1 3 6 hi 

% 2 m%m^fEim 1 3 7 c «t t> 2 o©^^: Ltcmmm^ 

&m 1 t 1 -^ JUH^SB 2 3 2 tc«t »3 m 1 t 1 -* ?Ut«p 

[0 0 4 4] Z\Z\X'gm{s^&m2 0©^^ K;i/g]$rffl 
^T^t-5o ^^^^mtiS l©4PSK©iHft« 

Sctac5#^ 1 §e«i2 3T-sfs?nM^tt, 4, teg 

^■^'y-^'XAS^:<^tV^S?SW^^ ^ t : •^:(±E2 0© 1 5 
1~1 5 4©4o©fl^jST-^-B-S„ 

[0045] b*>u n®t£&m&<p<D;'( xt&mm 

fi^©ilH©feS— fCKiic^tS. e^ipe> 
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iV. Z<D3£m&2A RO £mm-?Zo 4PSK©fig|f§: 

mxtj(Dmm^fi.i 5 1 #^2 0© 1 0 -a R1 1 ^ 

Akos I 0 - b R1 I ^ A RO ©^T 1 1 
iifIft-i§©giHfci:Sg 1 2 3 © 4 P S K »gg{f S 1 0 

*sffi, ARoi:a5<tai: t iSr^-r 5 „ c ©i£{tg{gigtg 
ffi^A T oi:^*-r^o ^©d i:£<fc 9 :p>^:*-2 2<D¥ 
S* 5 r<>W±& £ Sft^tt^WST- % -o X t> m 1 §®Bt 
2 3li^v^;i/^f^5 l©fi-ff£«i8T-g5. #$8Bj3 
©ejl6QAM, 6 4QAM^§{=-r.Sa^l§« 
M2 3tt*3£«£S£1-;5ci:#, Ht*5. C©fc 
»E2 5 (a) ©<fcd£j£{gm# (7T/4+n7r/ 

2 ) ©^js±©t£g£ 8 o©ft uji«-rn 
«, 4a^^{c«t»jaa^^s^T-§Sc 025 

(b) ©J;-5^n^/8©^S©M^±^ 1 6->r©{f 20 
^&iEM-rti«Me^«S^tllSS 1 31C1 6Mf§^^ 

JSHfcUPSKSU 6QAM^iSe^©a5^^^{CB 
4t?5. d©^-a-A 1 / (A a + A 2 ) =tan (tt/ 
8) f5;i.J;^{ci3ie^l©ff^4^Uj3lfM^-*tiS 

3. 02©&©«£©{3^{£g^g|/^|§]g&6 7©,fc 
o izm^&ttLWtt. (il8) © Q P S Kfg-ff ©{=•*§ j±vl& 

i §m« 2 3 om^&GLWigmm 1 3 8 aft ^©{se 30 

£mm^& b < fcMSMgSfs^PM, AMfC^It 
3. ^bTi^««^e,^l^-^??.ji:^^f^^u 1 ^ 

[0046] *ti@i{f^i \zm*)m9(D^ vnm&m 
^xzzxmmmi(oi 6 p sK&mmm^zmw^-z, 

.£8 3. 8 4, 8 5, 8 6 0iftt^^tfl4P 
SK^{ipJt^^8 -*1,£©<f^£Sglg<i 40 

g|2 3f§{|LtS^ iO4o©fi^Ml2 0OS 
h;bEI©mi#SiJffl^CA-5«, t£oT, SglSfs 
*82 3 {±0 9 ©{1^8 3, 8 4, 8 5,'8.6©Ofn 
S*©LT*B2 0©e^jSll 5 1 fcifiHffu (11) 

8 fc^ bfc i o C, igfi^l 1 ©£ l-afcHB^jSl? 
9lO(l 1), :r— * 3*J© ( 1 1 ) XSb 

&o B2#>Eg, mzmm, iMfciR©»^*Ei*fcUT 

SBl^-^WtttOiaFiiS. ^0, Sgl§{f*S2 3tt 
1 6QAM£b<fcfc3 2QAM€)b<ii6 4QAM©j£ 50 
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mm-fr£>(D&mm^omm<D7 : — *aj©-3** mi? 

c ©*^{i^ 2 t 1 -* 3 5»j©fs^t±±T& 

1 ~» 4 9 lCfldSil5fe»j|lT- 

*^J©f»^©«i8£fcfc^#£#;?.&^ 0 bfrbj»j£«© 

[0047] t> u *s©4i*»©ffl*K:is#M«)&:^£ 
e>H9©j;5aifle3iE©e-9^#jg«*s;©-«©i 6~ 

6 4QAM7J*iT*5.:bfrU HuiB©i 5 £Jfe±fe 

5. d©tt^ttD>r>y h©flr*.±{f3^ hifiUm^miz 
«fcD£<&e>fcvMR i£f!tB*;te3i««M© 
S^2 0W, aisit-fe 1 0 0W~2 o owiat-s 

3. ft^T, H9©J:5J5te^«re«*a©l 6QA 

MT-4PSK£ei£b«fcdfcb;fet§^l 6QAM©£I 
tt2Ai = A a TJ*4*&3A ro! fH & t> m*T> S«t 
Si: 9{gt&StteZo iitt^*M5fe«)t:4PSK 
ffl9g©li]#^ffe5. iP04PSKfflil§fi 
*>'hS©7 , >7 l ^-Tf5WgqriltbJ:5i:-rsi: % 

mw£tix^z>mmxi±ztiis.v<Diiiti&m2>z.ii&m. 

b<,">. #|£fc£4 0W©i>;^AT-y:3 6 0 VJ&mttli *) 

mmmizmmx-gi3;<i£& 0 

[0 0 4 8] #X.T.fr -5 tJt^Sz ;£Tffl§{Ig| 

tem^&.mw.mwt%}mifi£.\,^ bfrb*£;*©Mfc£ 
& tmtz-&&;mj3 3.ifimmx- * 5 „ 

[0 0 4 9] CltL^M«:9<jCa^-5>i:4PSKH:/J^© 
S*SlS#R*it«>-r. 1 6QAM{ifpS^>?^- 

A-e a«ar-e-jent: & h d t vmcDMmnmmv 

£{*T-4PSKi:l 6 QAM, t^ti !) 6 4 DMA£ 

[0 0 5 0] M%-&mi 0©«fc-5tAl=A2i:)5:^,«fc 

di:^T-§Sc i©i^4PSK^I«tSfeS)©Sg 
A(4)(±-?.^>;i/9 5T-^ST-g, 2A a 2 ©?Jffii;!& 
±&(DmMA( 1 6 h;b9 6fSIt| (A 

i + A 2 ) 2 + (Bx + B 2 ) z O¥-%mtt£.?>o 
[0 05 1] 

I A(4) | 2 =A 1 2 +B 1 2 = A to 2 +A to 2 =2Ato z 
I A(l 6) | 2 = (A, + A 2 ) 2 + (Bi+ B 2 ) 2 =4A 
to 2 +4 Ato 2 =2 8A to 2 
I A(l 6) l/l A(4) | =2 
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4PSK£igfs-rsi§^©2f£©i§*is 4fg© 

-^m^mmxit^mi 6{«QAM©«ia&T-£^ 

ifi A a t A 2 © 2 ooiifi&^«)^-r 5 £ i: i t) JB 2 
SfS«i3 3T-^MT-tS. 01 0 Sgl#§>J{I^ 

l©4>©M^©*$sSggtttA a T-;fc!K 4P S 
KCD^^F^Sgffll2 A 1 i:lt^Si:A 2 /'2 Ax)&S. A* 

-X\t£4f§<D&mm]g.&>i!m£te2>o 4fg©£{f{&a& 10 

I2§I«3 3©r>^^-3 2©4^r 2 £ 
Sf§ 1 2 3 ©7 >^*- 2 2 ©ifs-g^g r ^it^T 

2<g^fct.r 2 = 2 r 1 tC-rftfcf«fcVV |f|*.i££ 1 
12 3©T>^^iag3 0cm&e,Sg2§{g8&3 3©T 

>T-)-m.m-&e ocmt-rti^naT-rs. c©c htct 

#£S!) !) ^TftifH D T V«©ff fefc+f- tr* 

tT^SrSftSCt^T-^So ^oT^2§113 3fcfc^ 20 
©^•ign^ hffeiK CCLTn 4PSK©?-Kgfi 
©fe»£Sffii£fim;tl#&a:oT^-Sfc«K ilOfflA 
. £ A 2 © Jt^fc: J; •) 4 P S K ©£{§»;*; £*f 1 £ 1 
6 APSK©^em*»itn 1 6h^2§M«3 3©7>t- 

[0 0 5 2] C©ajg-fb^tt?)fc»H-ff bt»5i« 4 
PSK©ftffi^S^ffl^^;U4f-tt{ (A! + A 2 ) / 
A^&Ztl&n^hfem-rZt.. tJBl 6(6QAMt- 
§e-r5fc£©e^jSfS8BltfcfcA 2 , 4PSKf§flt 
3i:S©<S*SllHE«i2A^ e^ffl^gi©lt^H: 30 
A 2 /2A, T-fe5A»?)fl7>Tt©*gSr 2 i:tS 

tii iwid&ii&t&s. Affti o i &mm^*)\s 
*r—mmnietm2&mm2 3©t>^2 2©*§r 
2 ©H&£ai-r. 

[ 0 0 5 3 ] * 1 0 2 a^8gJ8te-s§,6©i§-&© 1 6 Q A 

-&&g£ bHfflSg-et±«:^o 01 l*>?>m e £5tey. 
±tf-?>bTfc!g2§{l*|2 3®7>rt*Sr 2 li$g 

[0 0 5 4] *M©*§1^ j£fI«27fcfcP&£;*:h.T:fc S , 40 
— mmiy.±\±£tltiL^o ;®;t*t>nl 6fcfc5fSWT 
^SSUV-iitASBJ^iPt^-S. iOi^Il 1©M 
1*1 0 3©^T-^-Tc 0O^.K^©^rt«:t»^Ix.«^ 
1 0 4ttiift^^^-4^T-^2§M*S2 3©7->^ 
^*Sr 2 |±2<5tfeSo ,&1 0 5 tti£fl:c*;i, 

¥-#2|gT-r 2 ttij$)5fS{c:&3., Cft^tt, HWboJ 

[0 0 5 5] n^Si ^£^.1 ££A,hA 2 T-^ 
T Si: 

ni S =((Ai + A 2 )/A J ) 2 g 5 50 
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A 2 ^ 1.2 3A, 

si o#z&mB*tmwte>m.m*2 a (4), 

*2 A(16)fc-TSi:s A(4)fcA(16)-A(4)£:A a i;A 2 

S!oT{A(16)} 2 g5{A(14)} 2 i:-rnjf «fc^ 
&££B©6 4APSK£S8£fl§^fe0!I£7jvr. fg3§ 
M«84 3fcfc, 6 4{BQAMSfS* s T-£S. ' 
[0 0 5 6] 2©^ WI/0&01 0©^ h^m 

©^•fflffl^p*4fit*t > 1 6micmbnz-&fcm&X'2b 
5. ii 2 ©ig 1 frmm^&m 9 i©^c{±{g^i 7 
0 ztfetbt Lt 4x4 = 1 effiwo^^KiatcEa 

feto&fiSrtJOA^ATot^b&ttftfcf&^&^o 

i3Sia4 3©7>rt©*gSr 3 i:UT> mis. 
fcttfj(t^-n6 4i:^gbfeS^-©r3©fB4. [5]«fc: b 

r» a ={6 V(n-1 )} ri 2 

t) . il 3 6 4<IQAM©^Sr3-tll±JfgS(n© 

[0 0 5 7] &£U 01 2©«ta'5:EgT-H:^2S{s 
i33fS«bfc«^4PSK©2b i t bi>>m§§T-£ 
&^©T-Jgl, ^2, Sg 3© 3 o©^&£ 3 
Kfct, tg2§ft*83 3 fc*J£6 4(iQAMgfg$[;&>£>^ 
»1 6<EQAM£^H-rS*£fg£fcfc-e-3Cli:#S£ b 

[0 0 5 8] 01 4©«fc5£3PgJf©{I#J&©£ r ;i,— bT 
V^Srfr^ C £«fc !) 3 offlgflgg©^^^^ 

s . m i tj"c mm? % £ . m 1 ^•w^tuft-^^ii 

9 lH:^ If- *?ij©2 b it© (11) £f!lt)$)Tfc 

[0059] « i mamm*jsm 1 8 1 2 

f— ^?U©2 b i t© (1 1) &f!J»)$>TS. t&2mfr 
M«*jS»1 8 2ttt (0 1) 4, ^3gJ^-i!lfl^p 
183Ctt (00) ^^4 IiJ^-fflfl^S? 184CH: 
(10) 5S&feT5. d©-i:(i07 i:«PfffiT-feSo 

[0060] 01 5©^itis©^ hjism&m^-cm 

3 f-*?'J©{3^Eg£:pb < WtWtZ £&lz.l£m*i 
120 1, 205, 209, 2 1 3 £ ( 1 1 K 
202, 2 0 6, 2 1 0, 2 1 45 (01) , m^&2 

03, 207, 211, 215£ (00), 2 0 

4, 208, 212, 2 1 64 (10) £Ttli£, %Z 
=r— ^JU©2 b i t©^— lf-iS', S2f-!? 
hffijibT, 3 Pg/i© 2 b i t f— ^ LTfelt' 

[0 0 6 1] 6 b i t©7 r -^*Sj||5/eftT-'5:<*^ 
©1^i: bT 3o©U^;b©&iE©Sfc-S>g{!;g|T% 2 
bit, 4bit, 6bit ©S'fesejSIS©^— ^ 
e^T-^bA^fe. 3o©flgJl©e^©^5H44fefe-y- 

[0 0 6 2] 3PgMe^B$©pS^^^fe-a-s 
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[0 0 6 3] 115tS5J:at: v S^ SIt*-*?)] 
[0 0 6 4] *fcSB2 7*-*B|©flHfc5u 0j*t£Bll o 

9 l- fcia i 5 <Dwamm*iim<D i 8 2 , is 

3,184 ©«^j& £ ES'JT- g * J: -5 £M?£Hfflgtt & 

[0 0 6 5] HI 5Tftt2/3Aa«W-*Lfc»^^ 
Cffl®^ 1 M&t!l@*jftl¥ 1 8 1 ©rtS©e^ 
2 0 1, 2 0 2©®^BBBB*H:A 2 /6 ^3 

Sflwi4 3 -eaei-ss^tjeai&fiaa:*;!/*:— *«■ 

7'>7 i ^-3 2©*H£r 3 £: LTs 
i0S^{gi^;i/^r-^ 4 P S Ki£{f iifUl,=F-©n s<l 
eT-fe?,i:S«-rsi:, r 3 2 =( 1 2 rOV(n- 1 )i: 

Z.V>y=77\±m \ 6©ffiM2 2 lfSt5„ «*.ttjSl2 
2 2, 2 2 3 0«^4PSKig{gjL*;U*-©6{g©£ 

2, aia©^— ^ju^an-essct^tjips. c©t§ 

^ jB2 7*-*3»J©«^jaiWE«#2/3 A 2 fc5S^5< 
fctor 2 2 = (3r,)V(n-l) t*t)ffli^2 2 3© 
i5Cf ; Fi2gia3 3©:r>7^3 2 <-f5 

[0 0 6 6] C©*tttt, S^©j;5C*M©a«3i 
**3F— #/J\;*n|IBtti8 i s*— * ait jg 2 t*-* 

^M©^l^^;i/^-*s^rtJttgiDLfe^t:4D^ 

r* i %>mm 23^2 &mm. 3 3 ©§« ^-^ 

[0 0 6 7] ge«»SKIH-i-Sfc«>fc, Sff2§i 

1 ©/>$^T>7 i ^-T-5 ? ^^;i/itf3«|5 l©4PSKt 

Sfg^t^fggl 1 ©^ 1 ^?iJ£ffg§T- 

^ tTfeSCCM U SB 2 g{g*£ 3 3 T-teMsM 1 © 

01 OJCTjsbfcl 6«©«^o*!)»2 7 f -^5!I©l 
6QAMO 2 MOfi9*^t«|-C* i. JB 1 7 s 
-*JUi:-&fe*T4bi toif^tit^s. ci©l§ - 
nAl, A2©tb** I 3£<3»fc-J; d©^-** 

02 i<D'&mmmi&2 3 1 -cr^u araBCMas 

C*iK:«t BAM«M|#TiJtgi:j&3. 

[0 0 6 8] 02 l©$g2g{gl&3 3©7D^ifc, 
0 1 9 ©|g 1 §fg^| 2 3(D^D^ HttSSRl t«|«Tf 
l^lt T>^-±3 2&T> ; r-t-2 2 <fc 5 

5 £D F^gp IC mMMffllgB 2 3 1 fc, SH^-^Jff^gf^ 

3 2 £35 2 7=-* JUSitEfflS 2 3 3£fco. *BlttS!lf¥£ 5 
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®ES1 3 6tt£»l SQAMSSItSfeftAMtlS 
t&&fc-3TV*S„ C ©&•£■, 3-!K3§i£fc};4{8©tt££ 
*l/'<;i'fc±«-2tt©|BHB**o. >MB990&S\ 
£Jgl 6 QAMIfC&i?), i2 20lf^h;|/0cD 

TH 16 = (A, + A a /2) / (A.+A,) 
10 [0 0 6 9] C©A1, A2t,l / <(iTH 16 fitf> M 

£m<Dm.m<DiMmmm&, mmm 1 £ t> , & 1 *j 

[0 0 7 0] 02 6§ffl^f>7 h7r*^-Ai/A, 

5 1 to 4 . smmmnwoz. l & a A z &mm 
mmx-mfe bfeA l /A 2 ©ii^e.^ns tta^x^— & 

0 2 6©*2t s -*J»JS^«5 2 3 3 6>?,©Ii 
fe*f£«flf&Jffll@S§ 2 3 1 fc7-f — ;i/hVW^ bTx 7 
20 -1/- h ®»5* fiit i/ 7 h 7 7 ^ i' - A^SSJfll 

t5^i:CJ;()S3§Ii4 3l±->7h77*'^-fA 
1 /A 2 ^^L«:<T*)Sftrfc«)IiIS&*s®#t^^ <> £ 
fei£{g«&Ai/A 2 £j££iftg#jS:< & S iKggfiAsjf 
-5 £*l**2»flHI3 3Cffl^S 

di:*>T-£S„ «fS#J»ISE§2 3 ltt^ty- 23 1 a 
£»o 0 TV;&a!©7 t -v>*;i/«K:S&;2, L^fg, o 

*f->7h jt*e^i»-*> mm*-* % i.mv* © 
30 [0071] c©mm«^n©«$. ^ 2 ^-*^j 

©fliiiliftS. JWT, (02 4) 07D-? + - 

[0 0 7 2] ttW»«4»»61i«:v^»^Tt.^y-yr3 

1 3©4PSK©«§SS^T5'73 0 lffl^lr-^ 

juoawtt-es*. fc-j, t-3 o 2t-ii?- 

*^J«^Si5 2 3 2 7W&n%mimR${KRIM«PS2 3 

1 o «^J®g|J 2 3 1li7,r^73 0 3 T-m# 4 

Xtt25Eee>X^>yr3 13©4PSK*,U<(±2PSK 
©^^$:^f•5o HOta^^^^yz 0 4T*m*s8X{±l 
10 6J6t?,^7 i .y7'3 0 5^(Sja<, NOffll^(i7>rv73 
1 0^n[rI5 o y7'3 0 5T*(±TH8i:TH 1 6©S 
W^fOo T.'rvTZ 0 6 T*«ii$)Jfflia5 2 3 1 KAMI 

mommT hi6^ii it^jii^ipjss 1 3 6 tm 2m»i 

^Ty73 0 7, 3 1 5t« 
1 6QAM©«lii:^27 :: -*^J©S^As^$ti-5»„ ^ 
r<y7 , 3 0 8'rx7-V-hi!^i S >^^ Sv^-gr 
tt^xy73 13CI!), 4PSK^Ii5rfT^d. 
[0 0 7 3] *fciffl«$, H2 2©fifjS8 5. 8 3 
fcfccos (wt+nTT/2) ©M±t^§^ 
0 8 4. 8 6&Z<DMm±lzte^ e S£oTE2 l©I2r 
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-*?ajg£S5 2 3 3 i *)ffim$im&m& i3i^2f 
-*v)<DWim$imtiimm*m*)t3^&8 4. 8 6©*>r 

[0.074] »2 fmfi9m^nttmttttta& lt 
sit-§&<tk fgi:r-*?u©#T-&e^8 3. 

8 5#fc*>3„ ZiDtztb, J8i£8t«£IS8& 1 3 1 £SS2I 

[0 0 7 5] it>» H2 3C5s-rJ:-5JMS 

6 4QAM©{I^* s S£'£>ftT£;fc:t§£\ 02 4©7D 
—3-^— htI5Wry73 0 4fmtfl 6T-&^#> 
upmZtlXrvT'S 1 0fm#6 4«T** i fx5;^$ 
*U ^rs»73 1 1 T-^FggfflKf ^^T-«:V^-&, * 
■^^7*3 1 2£rS]A>-5o C;tli^6 4QAMB#©{f 

TH«= (A 1 + A 2 /2) / (A1 + A2) 

[oo76]ii nattiest? 1 8 1 ©^fc&aff 
^p^©gg^^ Aat-rs » 1 mamm*iim 1 8 i 

fc*2!14MfiHS*ai#l 8 2©g§&fc£ (A 2 -2A 3 ) , 
«»Yb-r*fc (A 2 -2A 3 ) / (Ax + A 2 ) fcftS. £ 
ti*d B «tfem-fZ>£. d M ^SB2S43ll3 3©#giJ|g 

s>r3 13-CflKU d M »fflF$ieB^-?fttitf^7-<y 

7"3 1 3®4PSKt-KCA5. #S'J«HCfeSt|-& 
tt^ffrS 0 5^IrJV\ ^rf7307®16QAM 

^r>>73 1304PSK ; E-Kl:A5. 
[0 0 7 7] ^S«1#BI2 5 (a) Cwt 

iWcos (2 7Tf + n • ;r/4) ©£|«J:{C&£ 
fett)^ 4jE<g[IIB££!K :£T©J8^&#|5]b{4ffl£Sg 

£il£>. C©t§-&, EA&UTVM&l^4PSKg<s«T- 
*ijS15=— J'5U02bi ttt«a-(?S, I2§@H3 3 
T-ttl62 7 r -^^J©l b 02 5 (a) i;02 5 (b) 

f Lfe®^© C - C D M©g^5*t. 

tfcC-CDM^IitlS^e-CDMi:^ @ffifl! 
^i9r, 0^[Slt:M^S:->7 h?tfeC-CDM 
tMffl«C-CDMSfflBi*C-CDMi:if*. 
[0 0 7 8] S-T025 (a) ©8PS-APSK©fi 
^,6EM0tt, Q P S K © 4 o©fg-5f ,£©&❖ fcffiffiS 

itJDbfc*>fflT-$>5o C -5 LT, 02 5 (a) {C^-f«t 
-5CQP SK^5>8o©{t^-*$^o€S^^C-CDM 



(9) #^7 - 3 2 2 2 1 9 

16 

fflAPSKtfUifS. iftttffifflSLtC^Tffi (P 
ole) *i/7 b$ttfc4i?£&£iniU£AP SKffe 
3 d hfr £ Shifted Pole-APSKBg USP-APSKi: 
t^-feo C©i§-£\ il3 9t^t<t5ti'7h77^^ 
-Si«AV*SC&££ »>QPSK£^S;h.&4I9jft 
8 5©ffi^ifS5. 8PS-APSK©fs^tt 
ffiifl©QP SK®@li (ro, 0 O ) ©(1^8 3^^ 
gr#|q|fcS»ro}£l*5':7 HS#fctt«(DOTjiS[ ( (S 
!+l) r 0 , 0o) £i&Anbfcfc©T-£5o C -5 UTQ 
10 P SKi:|5)b2 b i t ©Ifr^i* >*;i/ 1 £ 1 b i t© 

[0 0 7 9] 01 40©3>7fl/- S^3>0iC 

^t"«t3^N ffiH (r<>, Go) x (ro+Siro^ 9o) 
© 8 o©«^ic¥gr;£[RjlC S 2 r o 1-11 is 7 h 
tzm^&ZmQ-f -SCt K«fcDfr &t (r 0 +S 2 ro> 
(9o) £ (ro+Sjro+Saro, 0 O ) ©lbit©fs 
^&#iiiD£ft£. Cintt2@M©i2eA s feSfc«)l b 
i t©1f^-v>^;i/ASf#t,ixS. CLii£16PS-A 
PSKfcDfi^ 2bit©it75 L t>^.;Hfclbit 
20 ©^7f + >4-;i/2}: 1 bi t0^7^+>^;i-3^i) 
-3„ 1 6-PS-APSK&0= 1/4 (2n+l)7T 
±^(3^* J feSfc«)01 9T*SJKUfc®#©QP SK 

gmrnxmrnwn? m^x § s t «>g 2 -y- ^ 

W.mx-%te^ifi2 b i t©Sgl-f-:/^>*;H£«ir? 
15. d©«t-5lCfiiMS^|Rl{C->7 ht5C-CDMJ 

s;j±p s k t < icM&(ommm.m^i5^x^mx-$> s q 

tafcV-ja&Stffc*. COtftPSK^Hofel-tt 

tt©®m;&i£©*aj&#£$^ c t % <sg 2 ^©a p s 
[0080] 025 (b) com-£(Dm^&t£M&m iZ # 

tt5AS=7r/8©±t:fe?)o lixlil 6PSK©if 
^© : &^fS4'ir©o^ »3ttl 6'7-©fg^©a*.S-SK 
3-7-o^D 1 2<5r©{g^,£{cPE5£LT^5o K^^-Sc: 
tti!), ^<Mfclg-&s C©3-7-©{=^$r— o©{g 
^&tfrt£ b±»T* 4fl©QP S K©M^i:^-rc 
iii^T-^S. --5bTiiuxfiS-&£|5liai£UT. QPSK 

40 [0 0 8 1] ^ne»©«^tt0 = 7T/4 x 0=^/4 

OS »)^JK7r/4±{Cfe5QP SK©{g^^^S^ 

©^| j e^isi{c:±^ / /8 b^-a-fefi^SrilAnbfe* 
©fS5. 0 = 7t/'4±7r/8©lEH{cfe5fc«) x ^ 
0P SK©0 = 7r/4±©l-r>©M^i:^^-a-5o c 
©l-&©x7-l/-httf ; FI<!5:5#il 9t^tQ 
P S K©SI« 2 3 {c £ r> 4o©^I±©ff,^i:ii# 
S'JT- 1 -5 TzSbmmX' § 2 b i t ©t 1 — ^ Asfl^^tiS. 
[0 0 8 2JM->7hC-CDM©S^ ^S^tt/ 

50 n±tcfcs^. as^sH^inisstts m<D^mmh<®m 



(10) 



17 

[0 0 8 3] *fc x 01 4 ltiSn^CQPSKXIi 
8-SP-APSK O A^MOaBEffi fc*l* SfcflE* 

SCfcCfctK QPSK©*!^ (r 0 , ^o+P^o) 
(r 0 , 6»o-Pa<9o) ©2-3CD«*jSltdffl?n®*jS 

3#itiD;**x£. i^P = P,©8-SP-PSK^ 
W&o Ml 4 2fcjjv$-«fc-5fc;:©8-SP-PSKCDfI 

*£*>©£ 1 6-SP-APSK (P, S.S) fcUf 

ffiffl#ratyefc5 8PS-PSK£«fc»)-tf-7'?^> 
*;H. 2&m£T-$2> 0 5 (b) t 

m&o iIIS©Mi'7 hi^fflufeC-CDMIffll 
4 l©J;3fcPSKfc»BTSSfcik »-1Stt©*S 
*3&fc*ffl^*;ii:a«T?*3 0 U*U IS21iifS©AP 

sK®«attaicffl^&»^ % mi 4 2izm^xoizm 
c - c d Mtt^-rrt©e^oiHiiHfti&-c 

KSEffifflBt© C - C D M tt P S K £ ©S&ft # «fc < & 

[o o 8 4] §2 5 (b) <z>ttim$im%im£mm.m 

*©3fcfrfcE!JlttSt»-3. «fM16PSK©M± 
tclBgUTV>?,©T-s 1 SPSKCiDtUfgiti: 
ff^&y;i/-K>^bTfeSt«)QPSKff 

»1 6-SRQAMf*tifSI>. QPSK, 16P 
SK\ 1 6-SRQAMffl3-o©i©lSg^tl$i 
«*C-CD M|ffl©5jfttt giea-? £ s 

v^**a:aft*a*fc43&3CTffc-6. it 

W3b i tBSt-tl,, 

[0 0 8 5] *fc*33WB«|4 3C^T»^5. 02 
6tt^3SMttS4 3©^D>y^g|-e s 021©i2Si 
«3 3 tJiiJIalDJijE&fc&a. St-JjSBJgS-T*— 
£SB2 3 4#^£ftT^S£fcfc«MB£|5|»fc:8«[ 
©BSB'Jt&fctf&aifcfc&S. 7>ft4 2©*lr 3 
#r 2 J;»5 ^sfcs^ «t tXa^MSEtt© 

S<-^ 0J3.K3 2fiSQAM-$>6 4fi£QAMi>&giT- 

§s„ z<Dtz®, g 4mQAM*m.m-rz>tzsbs mim 

S'JS^USS 1 3 6tt*et»t»U 8fit©WU£# 
S4-T*i&S#»S. d©«-^7o©68fit^^;i/As??H£-r 
s. -©^^iotto©fe«)i-=>©ftKfc{i3o©|gfii 

[0 0 8 6] 0 2 7©©^^-x^T</^A}C^-T 

[0 0 8 7] H2 7fc^ri-5C3o©IEafb**lfc«l 
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10 



fit. TH 1 &a£ 
[0 0 8 8] 
T H 1 6a = (A 
TH2 6d = (A 
T H 3 64= (A 

[0 0 8 9] C 

»J4HH«*» 1 

9. . ?ns o 



TH2 6 «£:TH3 1" * . 

a+A 3 /2) / (Ai + A 2 ) 
*+A a /2) / (Ai + A 2 ) 

1 + A 2 -A 3 /2) / (A1 + A2) 

©HttfcJ:»K ffiffltftaEU&a»«Hfft 

fcfciDx 02 lTiJBJLfe^lT 1 -^ 

2 3©£3KJ63^— *J»JH:0|*«Jf5l 
8 1 ©tf©4o©e^2 0 1, 2 0 



A h*t -a- 



cK V C U X U 

^^5. iaiT6bitot!)tK6 4(|QAM©I 

[0090] c (Dm<Dmmmm& 231^1 ?a 

S^gi5 2 3 2©m5 s -*jBjc*$;h.s*ii«*K:,fc 
5x m. A 1 N A 2 , A 3 ©fif#fc>>b>£,©-e^©|gfj[TH 
1 •* i: T H 2 M T H 3 e« » # L T MteiJB£[|]K| 
1 3 6£$2tt»IB£|n|Bl 3 7£j£!K ^6 4QA 

fit ^ ^ v > 7VU A» o T V •> £ © T fFU £ tl tz b 
* 6 4 Q A M ft «S| T- § & ^ «fc ? t -T £ C T* * £ . 
0 2 8i*£j£6 4QAM©mii$iJfflIgP2 3 1 ©7D-f 
+ — hft^-To (02 4) © 1 6fSQ AMC7D- ^-v 
— hhjli-5^©^ftSSB^-r5o 02 8©^f773O4 
<t!)^f-y73 2 0t:i5:Dm=3 2fe^fy73 2 2 
©3 2ttQAM*{|«tS. N0J&6^^yr3 2 1 T*m 
= 6 4*flS!lU ^9-9^3 2 3TJA»#Bt£tt£iT* 
Zm^T-Ztt^tzib, ^^-^7*3 0 5(Ct6iV\ i24t 
30 |B]D7D-f^-K:)5:5, »16QAM©^l5fi 
taoo CCWv7-3 2 3tR2i:, A 3 *si^fitW 

2 5T-B1. *2«sijs^iia^3-3©imB*ai»)^7 s - 

^73 2 6tt®6 4 Q AM©S^$r^TV^ > ^.,73 

2 7tf*l, »2, ^3^-^©ff^ftffV\ ^y-yr 

3 2 8T-^7-^-h#*i5tt;ft,fcfx=-'.y7-3 0 5fc(fiJ 
1 6QAM«HfcbT'Jv*W-Jl«6 4QAMil^i 

[0 0 9 1] 3C1T% «HfcaSf&«aS*Wfc!FSCfc:o 
40 V^a^S. 6QAM-?>, »6 4QA 

M©»l5*-*3»Jfc4P SKgeWcH^S-e-sfcciiS 

fc««»©— r ©^ x mm<o 4 p s K§i« 

< o^©^*s^ ^ s o 

[0 0 9 2] *^Jc«fc3#£fcLT2«t)©*iC#fe 
^>o *l©*att-^«l!HloS|IB^fl?>fc; (2n-l) 
7r/4©ft,g±©ff^^ 2) ^ ffiT . fc ^ o ^ 2 ©^iC 
{in^y8©Ag±{CBSBS, ^T«>e^*E«u»a 

50 -TSTJSTfe?). 
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[ 0 0 9 3 ] Sg-©73i£tt, i3 8t:SbfeJ:?C4o 
<onm.. it/ A, 3tt/4, 5 7T/4, 7 

±tz&zm^&m*.t£m*t&8 3, 8 5©m^£>£s 
b#, 03 z(Dmmm^<ot"i a^*— Ma©*©*^ 

^D'^bS4 5 l©?*.&SSre^^*l$£j££ftS|5j 
ffi^^A^D>yh45 2, 4 5 3, 4 5 4, 4 55^ 

-i>-r±t3^a±© 8 o©^^©^©^^©^^ 
mm-tz. ^*m^©*-f a*d * bT-ttffijt©«^ 
£i£<§-r5o ^b-tantssitt, z.v>*4 axd^ h& 10 
&5±ie©«gy£ia4 i (c^-r^-^oiBi^^^ ^ 

tif$8S54 9 9 tEBbT^rrS. 
[0 0 9 4] ;i©t§-&©3£{f©^©F3g£^4 1 fcjgv^ 

4 5 3, 4 5 4, 4 5 5J^^AXn-yhS4 5 1 
ttlo©#{Jiir-*jaj4 9 1, Dnii^fS. 

[0095] z.<om^Kntmm* -< x yymm&mmi 

[0 0 9 6] — Ta^— *3aj4 9 2©7 V-A©$fcsSgB# 

£ s X'7j<Tmmmm 4 9 3 *> z mtmux^-t 

«fc d ±i3©aK£&3^/8©»ffltiiffi#^ < & s ©t- 4 p 
s K&mmcomm&m'iiifimniz b < 5 *: ^ 

[0 0 9 7] C©|bJW^4 9 3B:, SI, S2, S3 
-e^T|5lSBg|J4 9 6, 4 9 7, 4 9 8, d© 
gP^-ttt, ^©fctoCJ-^-^^-K-^HuMoa^fS 30 

18954 9 9 3©>fi3H:, (4ffl(i]S8^>f 

h ©EMBgWi©tiiffi-S>&g^IiJ©tii?P?©tif mifiX^>X 

[0 0 9 8] {4*B[5]JB*-r A*oy h©^©(t^li 
1$^©(£tlB U^^) fc^cV^fe^Sfij^Stt 4 P SK§fjt£t"?r 
W$T-§5£», ffiffi|sJS8SPieMtf^lT©rtgtt«g 

[0 0 9 9] El 4 l©|5j^fflJS4 9 3 ©*{C«^«^g|5 40 

C©ffifgfc£#ffiQAM©afit:Sgfc©T-, 04 1 ©|S] 

mm&s 0 2©«t^(ciHi«^©^taiatt^5 025 

AH 5 i: SiifiMg© A^ # <fc D SiH C & 5 o 
[0 1 0 0] 04 2liTDMA*StJ:D;^ h#© 
{I^£j&£>Ji§^©{l^&B0-C-;g>5. 14 1 tClVMt 
f-^J4 9 2 > D ntffe©^— i??!ji:©F^{C^r— 

*xfc^„ i&^-^BM 9 2©5fca5g&£fct|5j}8£i:Sfc 50 
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«)©|s]SBa55 2 2AS|S!tt?>tiTVNS. CO^P^^JimixE 
© (2n-l) 7r/4©{£ffl©fi^&b*>jg«£ftfc 
V^. «feoT4PSK©mSi§-e*)^^II^T*t^o 
£ O bT T D M A^Sf * HWSt^KJI^S^-SJtB t 

[0 10 1] SCil 90llfis«S2 3 0Wff4 
*^JC^>V*-rEI4 3ti4 4&J8V>TpU<ai^&. 0 
4 3 fC:fc^T A* Ltzgmm^&X±>®m 2 4 {CA 0 , 

i5j«B^«(i]ss5 4 i X'fs\m&$izttfemmm^<D 1 o& 

tii*lHlB-5 4 2£5gc,axfcti:fc£;h, ilr-i'MtfSt 
£*1<5. ttaj^-f 5. >^J»@SS5 4 3ti4 l©tfinfB 
|B]»8a5Eet»^Si5 4 9 9 S *t, i:*©^ -f 5 >PX 
(2n-l) 7T/4©ffimi5j^gP©©^*5AoT < Sfr 
;b*>t>, 04 4©«ta*P^^^{ji*i|5j«H$iJffllfl^5 6 

i iMmm^&m.m®&5 4 5 t^e>ti, 4 

mmztixmm&m&fflffl®&5 4ci?>*x5„ 04 4 

©fi-^5 6 2©<fco£H©Gygtj|#5 6 3©@^i:^h. 
fcW©fg-§-£^ir. #4 X >y^v— N 5 6 4©ff>©^ 
^ti^t (2n-l) 7r/4©{4ffi©fs^*e> 
&5<£*B|5]J8*'f A^Dy h4 5 2AWll&lC^£*l 
So ^*l*tt«H»iW»«^5 6 4ftfflV»Tlffiai*W* 
ftJWIIS&5 4 4tc«fct>, t>7';>^t5Ctt;,t!)fi 
*BJfi#fr5§-5 6 5#»£>*iS„ Cti5:t>7';>^*- 

So C©{f^H:;i/— 7*7 -< 5 4 6 t>, VC0 5 

4 7 £3££*xa£@!&#|?£;*;h., dJSHtfcgailSg 5 4 1 1 
S£S»*i5. Lt§3 9©^C^1-«t-5'5: (2 n- 
1) 7r / /4©{£fffi©e^* s ftUi^ns= w©fl^^* 
tC4iijg^5S;ic«t!)iE5i^SSK3l«i*sS^T-$S„ C© 
«F, aa©ttffi* s S^^fl5* s 04 1 ©(s]^SB4 9 6 fc 
^.--^^-Ki&AixS^t^lciti, «BSIiS©i|fe^e 

[0 10 2] 04 0©J;a{C^ff$6 4 QAMIf§M 
-TSi§-&, BSBS (2n-l) w/4©ffiffl©«S|«-C*"j- 

(Sffli5jaBffl^4 7 i <D#<Dm^£.KiMisX<Dfrtmmm 

*4 A^D>y h4 5 2, 4 5 2 b^£i£fl88fcfc2!3. d 

©fc«)iim© 4 p s K&mmx&mm$i&m£.X'gte^ 

*s, 4PSKOS1 SeW 2 3 T- « , *&W<DWim$Lm 

[oio3] w±{inx^x^s;©^^fi^[pi8&^ffi 
^ ffl ^ mm-r s . 

[oio4] 04 s&*mmw&mj5jzm.mmm£m 

5 4 1 iz X *) , «lI^I4Sti5. -73, m 1 SS 

9 2 fc*V>T±B«»ffi f)is*m^^nfie^e^ 
i:«:S„ aBii^ff^OT|5IE§5 4 4 £®3gT-g£±!3S6 
M^S^tt, ffifflit©ii5 9 3lzmt>tl2>o -75VCO 
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5 4 7 * £ <Z)B£tt3ittti:j8 2 SSglES 5 9 4 fc «fc J> , 

5i&£*x, ttffijttitss 9 3 xmrntDm^mmmmm^ 

ilbTV C 0 5 4 7 C09&;af *U &Mm$kHL£mtm<D 

«St>7'J>m50?l 6 QAMTfe 6 4 QAM 
T-fc, m£Htt2 3©4PSK©KHS-C*&tt&|g 

[oi 0 5]*^, i 6 iifig^rsti *)ffim$L ss^-r 

SJSCo^t^s. 02©£tfi$&lfcj:, i4 6Cg 
-r«fc-5fcgjfcl 6 QAM©M^^n7r/8©{4|@{CiS 
SbT^si43«t^(t<&fT^3o Ell 9©il§fl2 
3©^T*tt, 1214 8(CfNtAo!fel 6M^lHlSS6 6 1 ft 
t o 3 * * * S ©Sgi£«ES£I]S& ft ffl V ^ £ £ t <fc 5 , 
1 6»BIBJ»B6 lfc.fciK BI4 
6©,fc-5&n7r/8 ©teffl©{f ^j&lilfi 1 *5Mzjg£3 
Jllfc:«i^-7'7^M 5 4 6 tVCO 5 4 1 £«fc »)tR 

[oio6]*ti 6xm®t6<Dmm*amirz. mm 

fs^e.WHIE&6 6 2 i;H0E&6 6 3CiO, ffiif, 
mm^&tf J) , 6 6 4 T'jS-l*£-fc>-&T cos26 

^<5. ^fe*#S6 6 5T-(±s in20fto<3 o 
-*ie>ftfg»2§6 6 6T-MIU sin46»fto<5o 
[0107] sin20tcos29iP^ PSfc U 

t, w@^6 6 7mmme 6 8 hinjfgi6 7 oct 5 s 

in 8 <9fto< «]i{|6 7 1 fcHia&6 7 2 i:Jjtj¥ 30 
KJ:!)con8e^<5. LT^SLg§6 7 4 tc«fc 
Osinl60^<5Ci:t < t!)l 6iifg#T-£3. 
[0 10 8] K±fflJ;^%l 6a«*SCfci5 x 04 6 

3tT- § -5 £ f> -5 A§ JfeSftm^fe S , 
[0 10 9] £&K4 7©«fc-5*BBB£l,&29&6 4 Q 
AM^ffla£&?£fc3£T-t5#, V><oA»©M^H: 
paftMMU 7 1 .tO^-TilT^S©-^ «HB$ai^- 

[0 110] zcDPtm.£ \sT2r><£>j5m&ibZ>o 1 o(i 

tS^SCfc-eafeS,, i'-f A7D>> M¥4 5 l©tf©iB] 
©@8H&41ffi:tt4 7 1, 4 7 1 a?fflff^5S5 3i: 

[o 1 1 1 ] tt±©iotLt i eafls^scctOx m so 
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Mte&mmvMf&T' 4 p s Kfgat «t 5 seb 1 6 o a 

M-«>*K6 4QAM©e*KD«a£«fe|f*fe-eSsfcv^-5 
SSSg Ufe®^, «JB 6 4 Q AM©tt&tt?i£l&!>ffi4IJ||' 

[0 112] fit±B L,<Jfi^fcJ:-5fc*»flB©e««E« 

ft/B^SCh&ci!?, 1 o©a«r^T*SIS©^-^ ft 

[0 113] ;:©*§£•£, -o©2i{§8Sk:*rLJlfc3g 

fs^s fc*nt&a * t) o 3 -?(omm<D<g.m m ft rs-t s 
ct(3«t»), §«^©©S(cM-&-ofc7 j -^aft«^T* 

T-ifc£>#{£=i* h©|jg l Sfi«Sft«ALfeAS«#{iS 
It— ^Jft^HBifcT-^S. ifefc, ^S©T>^-^-i: 
*«*tB©* 3XhffiS2 SfflMKft MA L fc g{s#fcfc|g 
1, ^2^-^?iJftB^T-§-5„ ^S©7>xt 
£:i^#8?f£©, *^!3i^3Xh©^3§{S^ft»Abfc 
AfctSBl, »2, «3r-^5U©^tIiSSf#S, 

[0114] ^ b» i sMwusaaefflT*^^ ^msjc^ 

^I©7>rt^Itt?.±K:g37 h©yfe«)?iS# 
ttSJt^n £> ft 5 *> ©T- ttJfc V ^ H D T V ft^ 

bfev^A^{3fi#'>it<T^)^cl**sg>So ^3§(f«s«; 

«t !)#»©ttlllttK:e3St*itf, ttBIttS K^Cfc t) 
«^fbT*^5o -©{ifev>Bft®Se-^tT7 ; ^i/T^— ©ii 

[0 115] ^±©«t-5{3*^BJftTVe^tJSt>fflLfe 

3 o©iiig©^-tt— trx ft i -^(DmMcom^m. 

^I^feS. ^SEfi»|-eH:4PSK, ^JB8QAM, 
16 QAM, mZ-6 4 QAM©0Sft^Lfc*s, 3 2QA 

M^2 5 6QAMT:*KI-f§5. Sfe, ^5 8^0 
68(a) (b) ©J;a*c4fiS*b< i±8tt©ASK{f 

^tcMffl-T?>Ci:*)T-&So 8PSK, 16PS 

K, 3 2PSKffe^lt-?5„ ££^«ajT-fctitm-£ 

»©«** b&*sjiiLteai^w«eijs-e * mmtz i^xm 

[0116] (^JSfiaj 2 ) HJE^ 2 ttHM^J 1 T-IBBJ3 L 

fc««BJi«iJi*^^-inE«6*©ssijfl3<if c j: t> mm 

«Jfc*6fc:^iSU HSW5:|5g@«3gftii*Dbfe*)©T- 

b^JSfiaj 2 T?tt3i7— aijEI6**©tt3lfl«j«:f}^||ijaJ 
S^cSo S^B^tJi^J^lSDi©^®^-^ >4.;i/©tfi© 
7^— ^ $WiHDi-i i: D a- 2 © 2 of- ^-fij u, c ©^-gij 
t 1 -^© 1 ^WittD,.,?- *©^-UIEt££ftD 
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[0117]oi!), ^^MD^-* fed 

SOU Kt)ITiEfiF^i:«MW©«ffl*©«!)triE©W^- 
HIEK©* S * £ MWb -T 3 c t C cfcM 5 ITiEtB^ £ «fc 
£l»ttfePBJI*»&i>'jljia;**u $6C»^PSIfiI 10 

[0 118] zti^m^zt, D^^y^-MtD^, 

[0 119] Cix£AWf^©C/Nfiifc|igB5^>* 
Mf©§8 7£/8V>TiaiiB-r3£:, PSB^* >*;i/D 

h-r^t. CN = dO^ Di-ittli£;*i1.5#Di- 2 , 
D 2 -!, D z - z l£n&£tlte^o &£CN=CfcU:£;&S 
fcD,- 2 #££>£IS££*V CN = b©B#D 2 -i#infc> 20 
»K CN = a©^fD 2 -a*SADfc?.o C©«fc-5£CN#± 

AsstonTx B^nj^pga©i^sti) J tiiTv^<. m 
m<z>m-emj}-tz>o -fikwicms 6sna8 6 i t^t-<t 

^fcS^g&SIAsiK&Stcftvv §Mfl^©C/Nffl{i 
fiT-T-So 08 5T-t&WbfcCN=ai;fcSitya©i£{B 
^^^©Effl^Latb, CN = bt-(4Lb, C 
N = C-C-l£Lc, CN = dT-{iLd, CN=eT-{±Le 
t^tn. itftT^^J:') Ld©KSS<t?)ji^* 30 
^l£0 8 5 X-m.m bfe J: -5 £ D i-^* >*>V<Dfrifim 
C©Di_a©g{liUtgSSB£&i|§l©«*£8 6 
2f^Vf. 0fr£BJ!£a>fc«fc?(CD 1 - 1 3 L v>^.n/fcl:— 

fctj&ff T>5^£ t>8§8SL cttfiCDffi«i8 6 3 T-B£T- 
§5. SBSfL cWrt©S6fflT-ttfS*£8 6 2&^£;h,S;fe 
K>Dl-l^*>*;K&B£T-&3« Ppg|£bT®*48 6 
4T*ttD 2 -i^>*;i/#B£T-g\ ^8 6 5t-ttD 
2 - 2 5^>*;i'#l?£"nJtEh£££. rffli^CLT> C 

-rsPgjlM©£i£# Rjfg t ta S i: ^ h „ 

[0 12 0] Rttft&ttjft&StS. CCT'fi^I 

HfgJf 2B. »3i|sg)f 2Jf©Hffifll£x£^3 0 08 7 & 
3Hs^l©^D.y^0T-$>S. »*fltJtcB:|USfi«l 1 T-g£ 

bj§ bt0 2 ©sussa© 7d >y * m t m ttecox-m b 
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BtUSS 3 ttl-1, 1-2, 2-h 2-2© 4 o©fcb;fr£ t> Xt> 
if^D,-!, D,- 2 , D 2 _ lN D 2 - 2 ©4o©fHJtc#-$i 
bTffi^-TS. C©-5*k D,-,, D a - 2 lfa$lEC 
Ci>3-y8 7 1 atX^^fl, ±ECCx> 
3—^8 7 2 ai:iiJECC^>n— ^8 7 3 a£ige> 
*U M0fnE©:8Mf<b#fc£ft£>o 
[0 12 1] Cif±ECCx>3-^8 7 2 afctlUE 
CCJi>n-^8 7 3 a£ 5&§i;*j;&^-iJjB6;£i£ 
■feoT^So £©£«K 08 5©CN-pgjf^>*;u 
©^^^T-lftWbtiatC, «fiW^B# v Dwf+> 

*;i/fc£D >*;b«fc 5 {gv-> C/NfiiKjfc^T 4) D 

a-act t) C/N©fiTC&^H3i$&Pg»fliiifcftoT 
M5fJIE;**lfeDi-i, D l _««^tt-&flES8 7 4 
aT-D^m^^BE^n, ^Hgg4£A;kSft£. - 
3^ D 2 -i, D 2 -2lflii2ECCx>3-^87 lb 
©|^©S^±^>3— ^8 7 2 bhl'JE GCx>3- ^ 
8 7 3 bC«fc9i^niE#-^b;*ft-g-J&g§8 7 4bCt 

5D a ®^fc-&jsR$ii % tlH4ict »? XiiZixZ* £ 

ECCx>3-^8 7 2 b(±IiJECC^>3— ^8 7 3 
b.fc!>:c5— ITIEilAjPjlSVv, C©:t£§-S\ g£gg|g§4 &D 
iff, D 2 «^i5|5gJlS©^|g<l^-^?), &<ISI55 
<k !)i£{S;**x3„ tt±©i9CI8 7©£{t*ilfcfc£-f 
HJE^JlT*UiWbfc^(C«tSD 1 , D 2 ©2a©^SPg 

•7 — UIEiE tl ©MSU-f b (c J: t) D i-i D i- 2 XttD 2 _i, 

[0122] &izz(Dm^*&m-r2>vim$:mw?Zo 

08 8{i§fl«S©^D^^0T-fe5o @8 7©2gfi6© 
ijlftff^Srgfl bfe^ 2 §ft*£ 3 3 ^j56 

flu i ©0 2 i x-m.m istzm 2 §{g^ 3 3 tmm iym& 

t:fe«„ ECCf3-y8 76a> 8 76b£iIflDbfe 
^S'&So C©«-&. QAMtaH©^*^, 0 
58^068 (a) (b) © J: o& 4fit& b < £8 <tt© 
VSB^©ASKfi^{Cjg^-rSCli:*,T-^So 
PSK, FSK^«PiT-t>«fcV^ 
[0 12 3] 0 8 81Z^X. Sfs^nte^tt 

a^35tJ;DDa, D 2 ft^i:bTS^^n^S3 
a, 3btC«fc»K #^D!_ii:Di- 2 , D 2 _, N D 2 - 2 ©4 
o©f=-^^o< t>ti, IlECC?3-y87 6ai:i 
2 E C Cr3-^8 7 6 bCAASnS. glECC? 
n— y8 7 6 am I> 1 - 1 m^tfi^ECC^=t-y8 
7 7 alCi !3i^fTIE;*ftT-&f!&gB3 7iCj|ie,n5o - 
^ Di-z^liliJECC^n— f8 7 8 a{c«t 

KiiE2t\'&f&&3 7izme>ti2>o mmn\^xm2Ecc 

f3-^8 7 6 btc^TDa-xfi^ttiE CCfa- 
^8 7 7 bfclJfcVtT, D 2 - 2 {l^{±|iJEC Cf3-^8 
7 8 bfc:fc^T^»)iTIE£*v ^fiESP 3 7 {c XtlZtl 
2>o MtJfTIE^tlfcDi-i. Di- 2 . D 2 _ lx D 2 - 2 g^<i 
^fiKSB 3 7 ^c^3V^•r 1 ^©fl^i:^ t) iB^/gP 3 6 «t D tB 



(14] 
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[0 12 4] d©±§i=^ Mra^S^ittiDD^ttD 

<g^#^£:fc^T£/W£©M$s£aW&*u JWf£W 

[0 12 5]«ftSfjtHigh Code Gain© 
iECC?3-^8 7 7a, 8 7 7bi:Low Cod 
e GainOiiJECCf3-^8 7 8 a, 8 7 8 b© 

rmzmvnmmiivmiMbZ'ttox&zm^z. §>jec 10 

Cf3-yt§16 5 (b) OECC Decoder 

<Dm t ^-r i a & u — f v d ^ >^4> b c h ^© «t 

^*^ip«J^^HSglS|©^fb^S^ffl^fe^ ± 

^©^©^^SEF^b^S^S 12 8 (d) 
(e) (f ) t^-^-Trellis Decoder7 4 4 p, 744 
q, 7 4 4 r&ffl^fe^»)UlE©^rag§8l©*t^?? 
^•fb^*fflv^Sc: < htJ:^)^^)ITIEtg^ot 5 C o d 
e GaintMo(ts;i:iiSf#5 0 C^btil 

ttm-tr tcjsm&ta h fix v<> 3 & #>flfe©#5£ (en L t fct* 

[0126] HI 67©7D.^Ii:i 

■Ti^t-^ffaJfc-f ij— , N -— 7 4 4 §«gB 

Cf-f>^- l J-n-7 5 9K, 9 3 6 b?£iSJts 01 
6 8 (a) ©Inter leave Table 9 5 4 IZ £ »), -f >^ 
— 'J-^^tt, r-f>^-iJ-n-9 3 6b©T-f > 
£ — »;— 7RAM9 3 6 XT\ 7" =3— FtSCJ;!:J; 

[0 12 7] CCT-|%aBf;^|!iJi«ig^^8 9©C/N 

18 9iC^JVNT, tfi^8 8 1 liD.-.f t>^MO 
C/Nfcx7-l/-h®li^u ftifg8 8 28:D 

i- 2 -^+- >^;u© c/n tinE»©ai^— u— b comm 

[0 12 8] A±/M^-fflC / /Ntt*s/Js$<^nii^5 
S, UIE^©^-^©iv-U- htt^g <&5 0 
© C /N flSWT T* &p *) UIE^©^ v - U - h ifi is * ^ 

AlSttBtwai^ai^-w-hEt hWTtiKi^TS^ 40 
— ^lESt-B^ftS:^,, £T, 08 9 fc^T^ 
t C/N S±tf T«» < t D .-^^O** 8 8 1 
<fc 3 £ C/N # e W.T©*§£-D *=f- \ Is * ;]/<D&M&T' 
£&^„ e^C/N<d©*^D 1 5 : -^>^;i/©«^tt 
T-^-SA^ Di-if^+>^-;U©cn7 — lx— htiE t 

[0 12 9] C/N = d©B#, D^ttROgJlEt&fctf 
Dx- 2 J; !3SV">feK>, ^t>SIIE^©Ji5— b-H£,£8 
85dt*t<taC:Et hJ£ATfc&»K. 7 r — *£W£T- 
#S. -A, D- 1 _,-©K!)friEI6^;ttD,- l Hif*<3Stc\ 50 
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it 8>fSlE'&(Dx:=> - U — b D a-i S 4Tfi < J&v^fe 

U- h#E 2 £;E t h£±l51Sfe«)ff£T- 

[0 13 0] C/N#|SF±LTC/N = C£ftofcl$ N 
D 1 _ 2 ©M!3fTjE«©Ji^-l'-h*s^8 8 5 CtC^f 

&#i«fc:&5. C/N©|pJ±f;:#<,\ C/ / N = b'{C^3 

D a ^ + > *^#St5l£'«llT- § S «fc o IZ fe £ . 
[0 13 1] £££C/N#fqj±LC/N=bK&o£ 

tCEt h£T?»'i>U D,_,*s®*-r- >-??:tt5„ 
d©B#, D 2 _ z ©oi^-b— hfcfcEt h«fc t>*§V>£#) 
B£TSfc^. C/N=at&^T^8 8 5 atStA 

+• > * ;b #B£T- * 4 «t -5 fc sfe S . 
[0 13 2] ^©i^tLTs »&rnEteft«>36S!HbS 

2Ji©H«BfJi*2 4MHU tM»©K»e58#TfSs 

[0133] ^©a^ T-zmm&nsmmcD^-ttf 

U *^©^flte^i:|g^t)-a-SCi:(CJ;!3, y± 

n ^e^i© «t 5 iz c/NCDgit izm m#&miz 

t:, »^©IH«JE$Stt^H:^a^ii^UTV>-Sfetf) N n 
iiiS©Bft»Srfe^-r?)i:|5)^(c: % c 

[0 13 4] ife, iftSegmentT-^i?/^ 

Zy ! —**WmBWft(D&mB&r— 06 6©^ 

^ ^ ^ > 7jUmz^-fX ^ ^ > ^^(^^—^ ^ ^ ^ 

-A|SJW«-f-^©H D T V@^<OBKfi#st:StSS^ 

r-^4High Priority Data D 
-^1118 8, BI133, 12170, 0172©H 
igh code Gain©ECC Encorde 
r 7 4 3 af&dU §{f^4 3©H i gh code 

gainCECC Decoder758f§gt 
*. -r©^5CT-ttC/N*s^bLT, fl^©^-l/- 
b^tixT* H i gh Priority Data 
DWO17-I/- Hi £ 1 

fttSGracef ul Degradation©^ 
^&&t>ti%o 013 3, 017 OcD&mSfH 4 9,^ 
Ma$ 7 6 0 {itiixE© 1 6 QAM, 3 2QAMf^ t© 
4T-M^-i>0 5 7©4VSB-?>||6 8© 8 VSB 
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T*& 8P SKftiGr a c e f u 1 Degradat 

[0 13 5] mi 3 3, il 5 GJZmt&O^ 

High Priority DataSr2nd da 
ta stream i n p u t 7 4 4 ©4>©E C C 
E n c o d e r 7 4 4 a i: T r e 1 1 i s Encod 
er74 4bfHigh code gain©Mbf$ 
*-fb*ffV\ Low Priority dataSE 
CC e n c o d e r 7 4 3 a©£*"C L o w code 

gain©p!):f^b4fT-5^fc£J;»5, §®!$©H 10 
i gh Priority datatLowPrio 
rity d a t a©^7 — V— h£;*;t <M£ottS 
cfc#T-£5o C©fc»£g&©*rlJ&C./N©&4b£ 
JtbTt, High Priority DataftS 
mx-%Ztztb, i»*TV5Wi«©J:-5t3WSjfefl=<D» 
og{f88©<fc 5 £ C/NC&fb* 5 ® b^flli£{3:fc^T 
fc, Low PriorityData©mtfv\ 
iUKti^-fb-ri.. b*>bHi gh PriorityD 
a t attW££ft£fc«>iIif^a y * ©EitlffiliSS 

tstiztztb, B&#5fe*£ft a ;:£:&<, mm&^j^ 20 

# rJIE i: & £> i: o -5 W b v S> ft S „ 

[0136] 3 ) &.T*ftBM&m 3 ©HJE0y C 

o^T^B^SBb&a^lftliJi-rSo 
[0 13 7] 02 9fctHS£0g3©:£{*0T-;&3. Hffi^J 

^fctHS^U jgit58?&«©A;t>l8)}&4 0 2fct, $111 
^>3— ^— 4 0 1©A±>SB4 0 31CA;*JU ^(811 

s§4 0 4£<tt>, $1 9 : -*?t}£m2r-*mtm37 :: 

£ft£>o 

[0138] ftk©A*B5fe^4 06, 407, 408 fcfc<§ 
^li«x>n-^-4 0 l fc|iO«©#ifi£©Sfl2iiH§> 
x>3-^-40 9, 4 1 0, 4 1 1 ^ffi^ftiii 
2j£ft5o 

[0 13 9] dftt>©4)fi©7 f -^©d*>s $1^— * 

?ij©4iH©e-^H:, %>mm4 1 2©$ i^ig4 1 3 {1 

«fc!?TDM^#©^^fl<Jt:^tt{b$ftT. $17=—* 
FJilbT, i£«881 iCi^ftS. 
[0 1 4 0] ^27 i -^?iJ©(=^©^:a5t)b<H:iaJ 40 
ttMii4 1 4C,fc?)^-«to£ft, $27 r -*?»JhbT 

sift^i t^f>ft^ 0 m3T-t>vi(Dm^m<D± 

S5fcb<ttl35fci:^S§§4 1 5tJ;!)^»b?ti> $3 

^-^j^ brakes i £j££>ft&„ 

[0 14 1] ifte,S:S(tTiifg«lT-H:3o©7 ; -^ 

v}*g.mm4iz£*)mmmiT-m^tzg.m$:m\ mm 

gP5lci!)7 , >^^-6i:fej£K7tc«t!3, ?BM 10 izm 
0*^12ti!), $1§(1*I2 3^?©3}l©§{s«i 

cii^ft*. 

[0 1 4 2] I lfl«2 3T-ttei5ISS2 1 50 
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r 1 ©/jNg©7'>^2 2TgB"CN §<tfl^©<*>©$ 

it*-*5»j©*s$it*— *j»j?i£W2 3 2t-s4u 
2 1 £«k!)NTs.c{3^fcb<fcfc 

KNTSCfi^©fi^S©Wl^ai*4 2 5ii4 
2 6 £S£biiU> 

[0 14 3]f2§i«3 3flt ^gr 2 ©*g©7 
>t^7- 3 2 TSItT, ft 1 7*-*?>Jf?£SS 2 3 2 fc$ 2 

?U£W£b, ^■Hfcr'a — V— 4 2 2t3«fc»K HDT 
Vfi*$©flMPfcK©lft«aj* 4 2 7 b < tttt»ai±) 
4 2 5, 4 2 6£B£b£Bij£-S-So 
[0 14 4]I3ffi«4 3fH:, ^r 3 ©*S®7 
>7^3 3T-gl*T, $l7 : -*?Uf?£g|5 2 3 2 ti2 
7 s — *?UIS£SB2 3 3 i:^3^r-^^iJB^SB2 34Ci 
0, $l7^-*?'Jfc$2 7^-*?!Ji:$3 7 : -*?y£i?£ 

©SiS»^JS©B*«!il* 4 2 8&mtlT2>o &l@Ltiit> 4 
2 5, 4 2 6 6, 4 2 7 fciBtrT-^So — WKDtV * 

TVStiiH:, 7^*;uS£{iSi5 l ft, iis 

mm.2 3fgiUfeS^ NTS C^©<£8?«©B!l{i§L£t: 
±»4 2 6 h bTHJ*j;*ft6. 

[0145] tit »ti3 o &m imm*-> v- 

4 0 l©7D-^^t:Sf^ «fiK£Pb<*E^So jg 
*^g©^{f-^{±A*»aJ4 0 3 ca*?^ ^-gtm 
S&4 0 4t3gfc>ft5 0 #6t[n]g&4 0 4-etiLV7H> 
— >*7j5££ J: t) 4o©|f^t:^-fSi-r2> <> qmf^ 
®*fD — 7 4 )Vj> 4 5 1 W >^ 7 -< ;i/* 

4 5 2 t), *¥ffi»«#i:*¥JMft«#c^;* 
ft, -y-7*-tJ- >7*U>*SJ4 5 3, 4 5 4K.fc»J, £•>!?© 

^■iiSfiD— MX7-f 4 5 5 tSU^-f^;*?-* ;u 
* 4 5 6 {3 J; *) , &**¥®ii£Sig{g*£{s^ B§bT H 

#g|;*ft, •9"7--9->7*U>^gP4 5 7i:4 5 8t<fct), 
V>7V >*V — b Sr^i: bTffii^gP 4 0 5 izm^tl 

& o 

[ 0 1 4 6 ] fr¥-lmWmfr\£. Sign— 4 

5 9tigA-f;U7-<M4 6 0{CJ;t), 7jc^pJI5^g 
fi{£i£{f^, ^b-CH„V L ff^i:, 7k¥^^SiSffi«fl 

B5bTH„L^^(C^^ft, 
4 6 1, 4 6 2£<fc !3-9->7 , 'J>^^-h^TlfT, E 
i®g|54 0 5 t2|?>ft2,o 
[0 14 7] ffl8S5 4 0 5T-ttH L V,.M^S^lfli®a5 
4 7 1 T'D C Tf£©flt3g©£EijJS£:fTV'*ff§ 1 tB7jSP4 7 2 

[0148] u 1 .v H m^tt.m2mm^4 7 3x-Km^ti 

^2tB^SP4 6 4tCi£e>ft5. H„V,.m^H:^3ff^gB 
4 6 3lCt f)EE^ftm2tB±»gP4 6 4^5,fiS t H 
HV„ft^fci:fl-gt[5]g&4 6 5 tc J: 9 ttflftfeftBMMB^ (H 

«v rt i) tm^mm.m^m^ (h„v„2) tc^te> 



(16) 
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*U HhV„ U±fg 2 Jii^as 4 6 4^v H H V H 2i±|g3a± 
±rSP4 6 8^e>tv?» 0 
[ 0 1 4 9 ] ftCH 3 1 SflJWC* 1 W&rl—V- 4 

2 i *ii«f3-y-4 2 lgsise . 

#82 3 *>?>©&*>, m^-*3»Joi!)Di£A;M»5 

0 1 £ A±» Lt^ ^ ^ > 7";i/gB 5 0 2 i:i^^7>7 

fl»eufc«HflBtt**MIII& 5 0 4 iitfci^giJ 5 0 5 C i 
DjIjIitt*£gHUTNTS C{I^©iB&5 0 6, NT 

scetf^ b -5 -y ma©iii« 5 o 7, ^-r nvo 10 

7;i/B@©iiMfe5 0 8&b<fcfc, W KTV©iM hvs 
*;miH©ili&5 0 9 £tiJ7j-r3o 101^, y w > 

ZV—T. 4) L < tt-T *© 2 Offl^SSffl? -< 7" 

#SI^3o ^ti*NTSC0l^5 2 5*J:-lW 
Ci5 1 0 5 0*36»»&n4. 7^^;i^ft$S5 

1 * 4 P S K©-iS®T^^ ;n VM&Sf It 
±§£-li, SI 1 23i:Bl Hfk^n— 4 2 1 C <fc 
DTV!Mfe*«M, S£t§5. *{CI33 2©|g 2!ife 

^— ©7*0 y^|g|£fflVv£& 2 Biffed — & 
KWTS. *r»2S©«3 3*»&©D,e-9tt*lA 20 
5 2 1 <fc D A* U SB 1 5 2 2 T-#il£;fU 

M— tf->7"U >^.SB5 23Ct!) 2gOti<7'; > 
^b— ht* ijSiftD — ^7w;i/*5 2 4K«k!) % H L 
V L ff#ff4$ixl.. D a «-^tt»2X*SS5 3 0 <fc D 
A*U 7>8l[a]S&5 3 1 Ci!) 3o©{3^£?>8l£*V 
jK2#A9 5 3 2 ££3tt£aS5 3 3^ jtf 3#ftS5 

3 4Ct!)^»ftS^ f^^7>7Wii, tf— 
— tt>7-'J >^£B5 3 5, 5 3 6, 5 3 7£«fct>2<g© 

y->yv ><yu—h mm.>^ >^*7 * kz— 5 

3 8, SigD— 5 3 9, f|A^;U7^ 30 
5 4 Oicfc !5j££>*is. H L Vt.<i^i:H L v„«^-{i 

2lQ»t§5 2 5T-tmZtl, *—^—y->7V >^7*g&5 4 
1 fc7jc3pD— ;i/^-5 4 2fci»)*3p<S«WMIt 

>K in«tS5 4 3C3aSfen*. H„V L (s^-i:H 
HV„i{g^H:in*^5 2 6fcj;»3jD#^n, /t— y- 
>7*'J ></g|5 5 4 4 ^tMP-'W^*?^;^— 5 4 5 tc 
<k t> 3k¥?K«Ufcflfcfll9t: * i> i0»f£ 5 43C<t!3HDT 
V^©i5#PffeffilBfeflMI^HD{f^fcfc t) ffiT^gp 5 4 6* 
£HDTV^©HH§-{ii7j5 4 7*5ai7j?n2>. 
DNTSC«^-*»UiA5il*. 40 

[0150] in 3 z&mzm&. : r-3-¥-<D7u y 

T-Dall-^ii^l 2 1 *?,D 2 m^l±^2A?ja5 

5 3 Ofrt>At> \-,nmmm.7 : 3 - 5 2 7£cfc»?gfix& 
©#JRT?HDffir9#||£;**iS. D 3 fs-^{i^3A*aJ 
5 5 1 <fc t) A£ biBWlSafiiiffe^a-^- 5 5 2Ci5 
ffg, 5=^.^ v>7";i/ s i5i^J5£^tlH„V„2<f^-A J 
S££*l£>, C©(f^ttHD{f-^h-&J5gigi5 5 3T^-J5K 
5*njBM!¥«*TVe^ S-HDf5^h^»3m±ia5 5 

54<to mMmmm»Mm^ 5 5 5*sm^$ns. 

[0151] »Ci2 9©Iififlfc^tl4 0 1 ffl 50 
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[0 15 2] 03 4tt5?-*EWH-Cfc«K Ilr-^ 

ONTSCf+^Hl, L2, L3, L4, L5, 
L6J:6o©HDTV?+>*;i'M l~M6i:6o©S 
-HDTVft>^Ml~H6ST©»C, ISM 

M±fc4:5E«-r4j&»ftas^fc*>©"t***. S3 4(±* 

r T ©«BHC D !«*C L 1 * £> L 6 £ T D MTjS^T* 

0 Hl^l5 L -V>^;i/©H L V 1 .m^&ii^o &£D 2 {g 
^© K^-f >6 0 2 tCii^ l^^>*MZffi%tZ>V$ffl 

lftVl-Zl'CHDTVhNTSCiiOi^ffi 
#M loJO, tu37n©H 1 .V„{f-^i:H„V L {f^i:H„y„ 

im^*mz>o *fcD»e*©i**-f >6 0 3ttt*i 

7^ >^;WDX-;t-HD T V^t>«^H 1 , -r&;b*> 
H3 0fHBLfeH H VH-2H 1 £3g£o 
[0 15 3] CLdT-SI l^-^>^;i/©TV^S:ajRUfe 

jg-&S:ittB^-r?.o s.-?'hmT>^±}im 1 s©«2 3 ^ 

9§ 1 M^^—V4 2 1 ©y^TAStiO-iCgtl- 
fctg|3 l©NTSC4)L<(i'7-l' FNTSCCTVff 

2ifi>3-^4 2 2£fcOi|$5£©g<t#&^>* 
;i/ 1 *mtR Ufe«^r» 1 7^-^?iJ, D !© K ^ >f > 6 0 

1 h^2^-^^J, D 2 ©P^-f >6 0 2©fi^fil4 
bt?+ >*;U 1 ©N T S CS«Si:|HlDSfflF , «l^©H D 

[0 15 4] 7cM7'>7 i ^t^fit«^T-&^^3§e« 

4 3 t.mzm&T'-i—tr—A 2 3-&&-DV$mffim<D—$t, 

©§M#i±Da©K^-f >6 0 1 i:D 2 ©F^-f >6 0 2 
i:D 3 © K^-f >6 0 3 ©d^5- U t^-^>*;H 

©n t s c t ffl bmzto&^mmm<DWfxa>8miMe. 

[0 1 5 5] S3 5 ttSU© K / -f >©«J5gT-feS. 
NTSC©flft>^HiL 1 ^EM^IaTVNSo C 
©L HiDad^-©^ 1 ^--f AM'f >© K^^f>60 

i©tsisc*t>, $feaSgB^NTSCF^©7 :; 7;^7>7';i/ 

mntmmm 1 t-si^ bfea^ts^^^trtt^s 1 1 # 

X^TV^. fttHDTV©! lf+^^ML 1 hM 
1 {C^•f!J^i^TAo■rV^^ 0 MlttHDTVtNTSC 
i:©^7>tf^T*fe »3 , D 2 © ^^f>60 2i:M^> 
6 1 1©1SCAoW5„ C©S^6Mbps©NT 
SCffiBfg^ft&JBbLlfcJRS-rsJ:, Ml©ff«tt 
2fg©l 2Mbp stC^So LUMlt^btlii: 
1 8Mbp s©Wf2§I«3 3i:IB2BlH5 r =i- 
^4 2 3*»e>«WI£pJt6T?fc* Q 3»j£a^$tl 
TV^SE®^r^£$:^V^^) 1 5Mb p s©^t*HDTV 
B8l{3^£*3!-!J-5£ t^g^o ^oTI33 5©i2M 
> 1 T- H D T V h N T S C £ |S]P^CSijiT* § 
3. -©S^ft > 2 tliH D T VOStgf I 
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V>„ S2 lttHDTV©r^^7>/;i/tlSffe5. * 
&. 7-^-HDTVgfliLlJ:Ml tHUZfrgjL 
XmmZtlZo ^-^-HDTVOl^iittD,fflF 
*<f>6 0 3, 6 1 2, 613£fl3V\ NTSC&6M 
bpstSSUc^ -&§t3 6Mbp sj&h,. E*& 

^<-rntfefc®fitffliiiscD^Si^i^2 o o o#©*-^ 
- h d t v i> e m x- s s . 

[0 15 6] S3 6©EB0ttD 3 T-6o©^ A 
-Y >£t5*£^X-^-HDTV{I^&ei£Lfct§i!r£ 
^•To NTSCflE*gfI^£6Mbp sfcttj£l,fc»&9 
fe(D5 4Mbp s#gir?§£. 3©fc«>«fc SiSHiR© 
H D T V £ egT- g £ . 

[0157] W±{±. aHf«^-©m«©zk¥fc U < ttS 
ifi©{B&®©tt-;fr£fUJBT3J&&T-fc£. CdT-Mfc 

tt2flgfi:fca. eiTKKBBftf*. 
[0 15 8] B4 9ltm5 s -**J©;!M*flHHB*Dv» 
£5Kfltt@9DHi&V£ 2 *5U©H £ < Dvzk. D 
h 2 > ^3^— ^?U©Dv 3 i:DH3©fi^E@0$r^1-. c 
©*§•&. £1^— ^©SjMHftfi^DviCNTSC* 
«DH9tTViWAoTi!l» 1 f-*WO*¥f»fi 
*D H iC?jSttTVe***A-3T^S. tfcoT. Sififltt 
T>5^Uj!>>fc-=>TV->;&l^Sglg{i«8 2 3 tt, NTSC 
«e©<8*e9fcS£"C&*. Sifi. *¥©W*IrI 

©«I8tT>^:>-£fcoSglg<f«S2 3i£. 0|*.t£ % Lt 
fcMiOTt^JJUH D T Vfl%»4 3 k#Tf * J. 

* 130*12 3 $;b^&*&x T>^-±(Dmti 

-K-ttNTSC^ ffe^T-liNTS CfcHD 

t v g s fe «> 2 ^a;#M5:-r % t v ^ * $ 

[0 15 9] 05 0fc£TDMA7j5Sfc:Ufci§£-?:, g-^ 
-^A-^h7 2 l©ftsSSP£f5]»iSB7 3 It*— HSP 
7 4 l#Kf*g>;h.T^S. X, 7U-A©$fesigBk:tt[iJ 

TUS. OJitHU Sl^-fA^Oyh7 5 0T-glf + 
>*;!/©:£< Is] L*JS©NT SC. HDTV. 7>—>\— 
HDTV£i££Clt:#T-£6„ S^-f A^D-y f 7 
5 0~7 5 0 e* s 5n:£fc:J&£LTV'i5o «£oT#5£©St 

jg-rslg-&s flWSWBl&UTNTS C. HDTV. * — 

««*>*JFfitt7 > >7 l :*--eS6 1 g«*8 2 3 &«i-?*jft© 
«^NTSCTVe^&ffifi»7 , >?:h;tt&, HDTV 

/^-HDTVfltt-^S, §!3§{I«g4 3(c-TSi:^ 
-/t-HDTVIg^-Sr^tS^T-^^o JSl±©J:-5fc 
PSfttt©ft«ttS^7 L A&«tfttti3iE«. ~©±§1§i. B 
5 0©<k -5 M-^ht©TDMAjat-ft 
<, 14 9©£5&£fta^©l$n£a«Rjfre$S. 
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10 



20 



30 



HDTV§tSS4f§5. 

[0 16 0] ttJ^^fcJ:5CSOK«3fc«fc»>jBWWfc 
SSHDTV, HDTVtNTSC-TVC3o©et 

[0161] Cif, £S£B|$QAM£SRQ 

[0 16 2] *"$\ 1 6 SRQ AMGDJ^-l/-h£tt 
SC-TS. @99(il6 SRQAMCIs^O^i' h;H2 
X'$>Z>. & HlBSlC^T. 1 6QAM(Di^ 
8 3a, 8 3b. 8 4a. 8 5. 8 3a§©S16y© 

£?£©mmtt«&mHr?& >k 2 ff-rs&s. 

[0 16 3] 16QAM©I^8 3a(iISi©I 
«x Qffi<fc ?>5©?g®E{CfeS„ CCf 1 6 SRQAMtC 

•>7bUt, ffitimft>&©£flt&n<?©(ftB©<39£8 
3^v»ff($««. £©«^nU: 

0 <n< 3 

£fcffe©ft^j£8 4 a. 8 6 ati>>7 }- LTfs 
^8 4. 8 6©teu:ilit5. 

[0164] se lT-fwoomom&i 3 e 1 t-rsi: 

[0 16 5] 



[0 16 6] m2T—!7P}<Dm*)m&Pe2£-t2 > t 
[0 16 7] 
[ft 2] 

-+-(^^) 

40 [0 16 8] £&So ftt:36SRQAMfel<{±32 
SRQA-MCD^^-U— hfeSHf-TS. §100li36 
SRQAM£7)g^h;i/iT*fcSo *lft|RtC*5^T 
3 6 QAM©«-9iSlHlffi(itt 2 dt-feSi:m^o 
[0 16 9] 3 6 Q AM0f^8 3 alilSffli !) d 
©ffiJSfclfcSo £©e-^.£8 3 att3 6 SRQAMJC& 

&h£3<> #^<0«^iSlB:*>7 b UTi^-S8 3, 8 
4, 8 5. 8 6. 9 7. 9 8. 9 9. 1 0 0. IQlt 

50 ^fc^LT, ^HPSKgflSTgiU 
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*WD 2 &B£b&^©«!>**P e 2 ii-TS 
[0170] 
[»3] 

Pci-32 =-Ltrfc( nS \ 

Pfct-M^-Lccfcf 5 " n A \ 
3 UfiT P / 

[0 17 1] £&& 0 C1(7)±§^ N 01 0 lCDC/N-m 
*#a©3 2 QAM©:*^— h^-fo jfflpg 9 0 5 

fc*^— i/— htfi o©- i . 5m(Dm^fn~r 0 

W©SRQAM©^7MnSl. 5 i; Ufeig-^<Z)?g 1 
ffgjf D*©:^ — I/— M±ffi»9 0 1 ah&!3, :x.^ — 
l/— b#l O^-^^TfflS&g 00©3 2QAMi:« 
UT C/Nffi# 5 d BWo T D Jil^fCD^^ — 1/ 

[0172]ten=l. 5 O^m^CDm 2 mm D 2 <7)in 
7-1/- Miii9 0 2 at^^^o 1/— 

1 O^^tC^T, ffi*£9 0 0^^~T3 2 QAM^Cit^ 
TC/N§2. 5 dB±l?tz^£mm(D^ — 
S*-eSttV>. tt^9 0 1 b, ffl$£9 0 2 biin^ 2 . 
0<Z>*&CDD lx D 2 £^-r o ffli^9 0 2 CfcfcD 2 £*s 
"To dtlSSfctoSfc.-x^ — h#l 0CD- 1 . 5 
^©ttfci^T 2 2 n= 1 . 5, 2. 0, 2. 5CDB# N 
3 2QAMHit^T^Da(i5, 8, lOdBftf^ 
;fU D 2 &2. 5dB^ftt§o 

[0 17 3] 3 2 SRQAMco^t;y7 Mn^fft 

^JD a fc»2^— ^JD 2 6DC/N«&0 1 0 3 CO 
y7Mn^C/N0SMT^to 01 0 3 
W'6*)S:i5C:^ n#0. 8J£LtT?&iitt, KJieiSo 
£5^1 5 s — ^^JDifc*2^— ^yiJD a <Z)ei3Sfc:4feS5& 

t£oT, 3 2SRQAM©*^n>0. 8 5©^ 
ftTt«feSo 1 6 SRQ AM<Dm-&<D^ — U — 
M±B1 0 2©C/Nhx7-^- hcDM«B|(Z>J:-5fc: 

[0174] HI 0 2lZ$>^xmWL9 0 0 tt 1 6 QAM 
<D^z>—V — V^^-To M9 0 1a, 9 0 1b, 90 
1 cl±&t?m 15 s — *5UDiCDn= 1 . 2. 1. 5. 
1. 80D h&^-T. ffiS9 0 2 a, 

9 0 2b, 9 0 2 ctt**^^— *5UD 2 ©n = 1 . 
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2, 1. 5, 1. 8<DWr&(D^—U—b$:7Fto 
[0 1 7 5] 01 0 A(Di/y hint C/NcDgS^EItt 
1 6 SRQ AM©»-&t^7 h»nftSEIb**}fe»-&t: 

01 0 4 *>£JEe> £1 6SRQAM0g^n> 
0. 9Tfeft«*#BWCD|(S*eai*5Rll64:3&4ci:AJto 

[0 176] CCT'IttWi:fy^l/TV(7)imi: 
10 **«|©SRQAMSafflb&»^©-«IS^-r o 01 

0 5 t^±Btj3SB*©2S« T>^7"fc§ff 7>7-±ii<Dm 

T>^7-<7)^£# 1 2 5 Of t<Dm&<D&mj">^i-(D 

7-l/-hS10O-l. 5*i:<Rjrj-5o 8W9 12 
jS9 1 0t±C/ / N = 15dBt3fe4 
«UftTfl£**3C© 3 2 QAM*3©»»liR*^ft3S-r. 
^(DL~ 6 Omi 1 e c^)flfe^^i5l^T5 ^ ^^;l/CDH D T 
20 V»i£*S3fiTtfSo 

[0 17 7] b*»u 3?«*©S«*(*©fflfbK:J:t)l« 
Hlfl9CC/NH:5dB©rH7?*»^-S. C/Nffi*5|«fl| 
fcffi^g«tt«fc:33^T C/N#{gTir & i: H D 

tu >ptn < t & i o d Bmmo&m& 

JiLILStU 6 Omi 1 e©*grt©^T©iftjaT?SM"?? 

30 [0 17 8] *%0J3CD3 2SRQAM%L<lii 

6 8t*t8»VSB©»&, i3i£<DJ:5J;:01 3 3, 

01 3 7 ©mat: ad 3/1©^;! *:&£ 0 «i-m«D 

i-iT MP E G l^;i/©{EjSfifeJKN T S Cff -t^ii 5 , 
%2mmD z T*HDTV<DmMf&<ft$:mZ>Zt&T- 

«i«iai o 5^4o^T^i-2Pgs©if"tr^ni 

1 0 a®ck5fc:7 Omi 1 e^STjfeTC 
U »2|l&iltt9 1 0 b©<td^x 5 5mileftjSi 
"CftBt"*o Hll 0 6 CD 3 2 SRQAMCDit— tf^aiy 

01 0 6ttn>fcri— *> 3 >Sfrv\ 05 
3©1f-lf^ai!;Tia&J:D*^fctf-jiEL&feCDT» 
l.o @10 6t:^ti«7 0 8, 70 3 c, 70 3 
a, 7 0 3 b, 7 1 2ttft^fi£**5S;©3 2QAM(DV~ 

2PgjfD a -2CD1t-t:XaiUT, I 2PgfD 2 (Z)1t-^ 
50 [0 17 9] «E3fcfrit<0 3 2 Q AM©«3|*a;T«±* g 
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±6 ov^;u©tJ— tr^UT-fc^-etao b*u 

[0 18 0] b*>U #$gt}§©3 6 SRQAMJMW 

Sgl^PtJiD^fNTSC^U-K© tp^TVjE&3-£ 
afiU ^2Pg«D 2 T-HDTVOlS^TV^^ii(i 
-TSdhCi?). SI 0 6©<fc-5{C«8?&gyi— F© 

h d t v©tr— tr y T©¥g# 5?-f ;ng>h-r 5 4» 

©©. ipm&.g.Pl'— F©EDT V©1t— tTXx.y !T© 
0v-OWBLtS;*U fi«P«Jt©L.DTV©* 

£>„ 01 0 7tt->7f77^^-n 1 &l<lis=l. 8 

©@-&©-y-— tr^yT^u lai 3 5tt^i o 7© 

[0 18 1] ^©CfcKit), -§B£t£3fc77:£T-tt, 

H T « #38 SB© S R Q A m#5S;£@jh- 3 C £ <fc t) , 
4>fc < L^m^tzV-— y TrtK^TfciJSA^ 

©§{3$5T- *8¥&>« t> b < fctt&S&jRy U-PTJTVft 

Q AMT?B:Mt5 tf;i/;W-$>{g«J©§{f TtBflU*£ltt 
S7tD e.©SSS^S(t 5 «t -5 fcHMfclc^T* 
^^5;tC«tD -©gft^tfeJte^^rtitc^ 

[0 18 2] rsgi:«©f^^;nvi![i^s-ca 

ssffi^H d t v&mmt &mmz *>o§f»# ^mm^ 

SftT-#*iPofefc«>, -9— tT*:ny:r-rtfc:;i3V^ i &- 
gP©§fl#U*^T-#^^ofc«, b*b^BJT-«i^ 
*ONTS C-£PAL-*>SECAM7j5S;©fi£3fcM©T VSMS 

J# o r v ^ % s«# 6 5*$; * ;i/£ta«*z) * s c t 

£<£>K 7^*;i/HDTVM^#ifg£NTS C^ — 
K & L < fcfc L D T Vin>- Hfttfe S#g«RJiE£:fc & 

[oi8 3] mmiz%z&{M%$L&mzz>tzsbTvmmm 

W£«fc t> # < ©8Hg#£^*>*x3 fe»T V*|gi; bT© 

[0 18 4] H#i£fN£8M£lK^l'- K©S«JtM*© 
®*fctn=2. 5 ©*§-&, 3 6%Se*732C{CJtbTi£^: 

ffi7ti:§M#Sc©tiiDK:«t ?) ^©#T V**#©#*1R 
A^ti^So d©ii:£<k!>7 ; ^*;u;&ai©j>|ty* 

[0185] cft> il 07©3 2 S R Q AM©f- — fcf 
X^y ntc^5,fc5£ N nt»b<{±s=l. 8©«-£- 
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S^IU SRQAMOD^DsO-t)— tf^xtJ77 0 
3 a £7 0 3 b£«jSfc^mci9:;£-r ij % § 
ft#t±g*©^££;&igJi§ttS*©§<I#2&£*§.5 c £; 

[0 18 6] C©ig£- 
n>l. 0 

©b$. ^©.ta^^^ff^n^o eeoTx 3 2sr 

Kn< 5 

10 £fc£„ bT 1 6 SRQAM©±§i^nfcfc 
Kn< 3 

[0 18 7] C©i§-£rE9 9, il0 0©J;dti'7h 

£-&Tfg i i:^ 2mm&mz> s r q am^scc*^-^ 

1 6 SRQAM, 32SRQAM, 64SRQAM(CiS 
^Tn#1.0UU:T-;&*Uf, Jfe±;&i£lC:}3^T#SgB.Ji© 

[0 18 8] 2BKtt?ttlftfe@9&£&lsfc«&&Ki|l§ 

bfe#^|5{t^£iSJi£SBfc b < (i^gPigSBtffiiSgBfc 
20 b<tt(g#g?«ggfSfc:fc>W\ 2 5 s -* Bk !g 1 

[0 18 9] pcumm, s^sst/a^a*: 
■tt— e*:x y T&fc&z £^o®}m&$>2> a 
[0190] $mm3T'&mi 3 3c*t,t^c 

(TDM) 7jSCi:*a^-&t)-B-TTDMK:j: 
&V7?-*>*)\'*.Wttt, ECC Encoder74 
3ai:ECC E n c o d e r 7 4 3 b^^f &o ^ 2 
o©-y-^-^ >^;i/©^^— UlE©rJ— YVJ >SrMS'J 

©«-&. 11 3 7t^tioK:4VSB, 8VSB, 1 
6VSBCVSB-AS Kff ^© 2 o©-y-^ > >^;u 
©Trellis Encode r^©E C C jc>3— iDCode gain 

1 3 l©S£B^i:|BlDT-feSfe«>#BS-rS. 

[oi9i]Bi3i©/D v^taamsLammsMm 

X-mi 3 7©7D?rirHttfiS8K»5. ££SB© 
SIMttlOUp converter;§II©Down 
40 convertor KS.33SR^«©«Sl 

t^fciPSo «3T, ^«^aJ©^figi:i&^tt^:<|5|b 
T-feS. |5)«{r Lti8 4©M^13^S^xX7-AH:0 

i 5 6(D&m->^Atm^mmx'$)^ciiiifit>i>^ B 

*fc*JsKft1B*tUfev^»dttx ^l 5 7, 
Ufc^W&ttHl 5 Sffli^ftH^CtSrfctflf* 

[0 19 2] 010 6©->5. i U— ^>3>tlt5V'>TB:^ 

50 l-i-y-^+v^i/Di-ifcJBi^-y-^+v^Da-at 
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?MtZ 5 dB©Coding Gain©^£o(j-fci§-&£^bTV\ 
So SRQAMIi "C-CDM" h£.\£tl%*m%<Dm 
J 5tim j %ft®&m%% (Constellation-Code Division 
Multiplex) £rectangle-<^CjfofflLfefcfflT-&£ 0 C 
- C D Mfcfc T D M^> F D M b fc^Sft^SCT tb 

^ti^i fcfc J: t» TDM^FDMtli&^fiMi© 
ttSRttjWfens. £©£fcttffefe*Si:HK§S£fe:s 
£>Ha-r£. i©i5CC-CDMtti 

[0 19 3]£T, C-CDMhTDMli^btf- 
^«feffl^fc*«Htldft#*|^«*5S (FDM) 

^to*T*»^ ^©Htt©&?a»jiifi'££n£. mx. 

fcf, TVttjSfcflJ^fca^ HI 0 8©TVa^CDffl« 

NTSC*3C©«*tt;x^ h7A7 2 5 ©<fc ? 

bT^S. — **S&e^B:8Mfc©**ijr7 

2 2T*2&?>o *7-©+ 1 7 7 2 3 -?>^0*+ U 7 
7 2 4fcfr i &ft&ir;*:§<&V\, ^SWO^&SttSfc 
Ty^^ttlOi^SFDMtJ; t) 2 -=>©J3»8RK: 

+ 'J77 2 2*attSJ:-5fc:|8l*-yU7 , 7 2 6i;S§2 

^•v;t7 2 7 fc^ffl b&^ie i 7 2 otm2m^ 

7 2 l*26«ifcfcJ:»)T»tt«*T?SS. Sgl{g-»7 
2 0K:J:DiSII«UtTV«^S^sa:m*-ea©U $ 

21=^7 2 i t«t DKiPttae^s/jNarj&ffi^Tfasfi-t- 

[0 1 9 4] iCTil 3 4C«5|5©K3 2 QAMifc 

fl§v>fc:»&©ig&3vt. ■y-^+>^;i/A©^-*stti** s 

*£v>fe«>, SaffittThresholdltt-y-^-v >^;i/B©^ 
<lTheshold2tJt-^T4~5 dB/J^ < tgn, f oT 
4~ 5 dB|BfB©^£ fco 2M©PgSSSt^* s Sl^t- 
3. b*»U £©*-£-, g«fs- s f©l^;i'#Thesho]d2 
J^TC&*fc«««©;*;rtifci5«>ajg2«^7 2 1a© 
*tt6T?*-r«^©±8|556i«* < §«T- * & < & t) , mWA 
©'i>Sa>SSl<1^7 2 0aL*»»gT?g£<&!> % ?g2 
PBB b < b*>§{f T* t & 

[0 19 5] bfrb, #$g(B£fl!0 01 0 8C 
(C^-r^ Hf^-7 2 0CC-CDMCj;!)ff, 
*l5 3 2 SRQAM£fl§<,vrt>-:r^-v>*;i/ lofA* 
MAD-rs. C©l3iit©fiV\t7^+>^;n of AC$ 

££<£8?i£S©jEfc9-£©-e-.g>„ mzmm 2 1 £3 2 s 

RQAMfcb, •9-7'^-v>^.;H o f B©ggfit£^Hs 
■^©PfittThershold2(3-&t.-a-5 >0 f 3 — ^^^Th 
reshold- 2 fcT#o T fcSeT? Sfc < £ S. fiRttttft 
^T-^-r^2(g^g|5 7 2 1 a©^i:* t>, if 
;H o f B > A #g{fT- tattoo* 
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V>li^# Th-2 ©{f-if 1"<MZ&\,\X: gflT t S i: 

[oi9 6] —j5<z)-y-zr?-*>5.;iiz&mm&m<Di8 l fr 
© istt©<a v ^ ^ > mmm *u 

©-s >y y-*©«B«:flMlS AtiS d i: t «fc 
*K c©«B*tiWlttl«IHr5W3-c*4fc«)Sfe*UfcS 

fitfojtgfc&So is 2 f§-^ 7 2 it, iHiia?©i£&£;av-> 
10 y--Kz^vT(Dmmipmz.2>o hdtvom 

*4«1 0 5 0*©^ 5 2 5#£;&D;LT, C-CDM 
tih7 7s *"©+ f — If ."7 "*" ',' y^i^t: So 
[0 19 7] IffiioCLT, FDMtC-CDMSI 

*tl-5o ^O^FDMCt!) 2o©t7^t>^;i/* 
»(tfe*s3^©j^«aSt:^fau 3oO^^ + >^i, 

[0 19 8] &CTDMiC-CDM£ifcB^i§ri>-e-Ta£ 
SftaH-S^tSftSB^*. 01 0 9£jjV*- i^tir^-D 

20 v-Yvm^z&^mimi 3 2 t^a^aJ7 3 1 & 

££>o 7j<¥!lft^a57 3 2 ©e-^V-'Vl/ftHSv £ 

©SHiHt'ttttSftSH-TfemsfcmAsns&v^tftui 

7k¥ll§Mg|5 7 3 2©^©7jC^#J^|5|^XD v 

h 7 3 3, 7 3 3 atlS&f-^, 

* ^ 5 v-> tB*f T* ^ < ©^— ^ 331 5 £ t § § „ 

as7 3 5, 7 3 5 &(Dmr3izmmz-£T mm mmfsimx 

30 0-^ 7 3 7, 7 3 7 aSBBntT*RM«©»jR#»e,ii 

^ o 

[0199] 011 OttC-CDM©I10TJ&5. 
X, II 1 lttl 6QAM(DiumHS.<DC-CDM(D^ — 
F*l&i!jTiafc^U 01 1 2tt3 2 QAMffiSgfigcDn 

-piao^Tias^-r. 01 10, 11 ltgn^c 

2 5 6 QAMtt»l > 2, 3, 4I7 4 0a s 740 
b, 74 0 c, 7 4 0 d©4-p©Jf£#l:t?>#v 
4 S 1 6, 6 4, 2 5 6^©-fe^>h^o 0 i4f 
7 4 0d©2 5 6QAM©IfS3-H9-h"7 4 2d 
40 tt8bitO"llllllll"T?*5. C ftS2b 
i tf-34^)©3- K7 4 1 a, 7 4 1b, 74 

1 c, 7 4 1 dC^BU =&^1, 2, 3, 4B7 4 0 
a, 7 4 0 b, 7 4 0 c, 7 4 Od©ff *««7 4 2 
a, 7 4 2 b, 742 c, 742dt^"ir, 
"11" "11", «l i» ^fij»)^TSo *><bT, 

2 b i t f t3©1t:7^>>*^-r&t>*>, ■b-7'^-^>^ 
;n, f'7'^-v>^;i/2, •y-^-V'>^;i/3, 
>*;i/4*5T-g5o -tv^^^^fij^a^^v% 

do 01 1 11416 Q AM©tt?IBgor)*i*;fltj^^|gg 
50 Sr^b, 01 12li3 6QAM©t£?DI6^t. C-C 
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(f dm) ttia&n&mtt (td 

m) zztiz&t). w^D-y^^y^j^ 

<t D«rb<^»b3jS£5l3&T-£So Rectangle-QAM£ 
#5£^;L«fliJ©B©QAM-S>PSK, ASK, ^ LT/18 

So 

[0 2 0 0] #|;LfcEiiuj/fi© 8 P S-AP SK©it^+- 10 
[0 2 0 1] 

'(S2+])6 



Pen = J-erfJ 8 



8 MjJ 8 \ /To I 
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[0 2 0 6] •9-^-^>^;i'2©^^ — U— Mi 
[0 2 0 7] 
HS7] 

Pa.. 6c -L e rfcf-M.V-L erf e/ P-^UJ-Bfc/ (S»S2>6\ 
4 I 2a / 8 \ 2a / 8 \ 2o / 

[0 2 0 8] >*;i/3CD3i-7— U— M± 

[0 2 0 9] 
t«8] 

[0 2 10] 

(HSfctfl 4 ) £IT*»BI§©* 4 ©— g&KttCO^T 
[021 1 ] 137 4 Oi($© , >^TAit , $i 

s. n«!s^4ttsissfi?!i3-eiftB^bfceii^MS«fe±S{ii 30 

&±fci£ffl7'>^^C&oT0 5j£fc : §£fll£t&© : &^© 
T>5^2 la, 3 1a, 4 1 a^*±eiSfflT>7 1 ^- 

fl£*©a<l«l"CmK:*ittQAM*HU&M9T»t 
[0 2 12] L*>b**BI]ll©£2g£EB&Al^fc»^ 0 

3 7©«t^ jzmmizT>^-r2 2&&$>2>mi&mm 

2 3tt£j£6 4QMA&mm^t) L< fct^Jfcl 6 QAM 

^mm^zgm u4psk€- Yxmrn lis 1 5 s -* 

?>J©D l{I^£#£-r3©T-NTSC©TVft^#We> 

[0 2 13] *t*S§^t:7 > >^^-3 2 a#&S!g2§ 
(181 3 3 TttiySttffls IttbXte 1 6 £ fefc£ 6 

4QAM{I^C>^27 r -^?iJh^l7 : -^5iJSa^T- 50 



[0 2 0 2] V 7ft>^;i/2©Pe 2 - 8 li 

[0 2 0 3] 

[«5] 

2 V 2o / • 

[0204] 16-PS-APSK (PSS) ©if^ 
*>*;H©x.7— 1/— hfi 
[0 2 0 5] 
[ft 6] 

8 \ /la / 8 ^ fT 0 / 

[0 2 14] aEMfcfcSiWfflMtt©^? 1 ?- 
4 2 a&«-3£3.£®»4 3ttl»^6 4QAMf 
5©{UIC££-&&K'Cfe3fei{>£l. 2, 3, t^-^ 
JUD1, D2, D3S««L3B3fiS)SMMEHDTVfi9*s 
HDTV*(flft*SttllfcratBIH©^— ^ 

[0 2 15] d©«-&©ffl^lS©Eg^^H:03 4, El 
3 5,^3 BOig&ffl^TBtP^SEBfejaSaSffiBfc: 
t£«fc SgJUBT't 3. i34©ioCl* 1 

HsfCNTS CCLl^il ^*>*)VlZ. D2flf 
fflglf+^^^CMltHDTVOH^gS^ D3 
m^Om l-^-f >*;i/©H 1 K;gi«8¥&KHDTV©|| 
#t»$8£Eg-f 5 - i: £ J: t» N T S C £ H D T V £MM 
T V£|h)— ©-^-f >^;vT-2H§-rsc: t&X-g 
-So Sfei3 5, H3 6©«fc-5fc:fh©?-+>*.>l/©D 2 

BlS©H D T V^SSgpffeSH D T V ? 5 e 
[0 2 16] W±©«t-5tc:SV'«t:MS:tt©fe'5>3^)©7 ; 
s>*;i/TVJft_h;fi«tl& io©f-+>^i/iu<lii0? 
t>^©D2, D3fll9«««flBfflLTftaiTJ**fc 

rts©Tv«fifc*iP<kK-c»ntf, «tt)isi6ffi©sfe^ 

TS«T? S * £ t> a 3 o 
[0 2 17] 7 : iS*JVM±Mm£ LT 1 6 QAM^fflU 

fc 6 mh z ©««© h d t vmmzf&mm * *lt ^ 5 . 

LA» Uofl?.©MliN T S C £<Dm±L&&te^tzSbm 

i^msnts c(Dm^^>^jvx-mm-r?>v--i 

*:* h££©£Mitfiiirtt2:feo?^&. ifcl6QAM 
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[0 2 1 8] H5 2ttf£*J!S£;h/C^3;#SS©HDT 

^»SS» 701HHDT V©gfiT- * S §{§ Rltg^® 
7 0 2 tBWKt-sr^-nirjfcaJS7 1 1 <Z)SfiqT|gffj|* 

7 i"2ft^bT^s. mm<Dmm.-t2>mm.m i 1 3fc* 

fc*HDTVftSf«UT»g-riCi:i»-egjfi6<«i5 0 
[0 2 1 9] *tH5 3tt*#BMfcJ:*»JiS©ttai^F 10 

«k HDTV©iS«?^Sg^pffg^ 7 0 3a±MO{J 
**S;©5«lRr«6««7 0 2J:t)^»i<&5 0 b*> 
U ^^©gfsRJtEffi^? 0 2 «fc t) jEV^H©^ 

*;pnt s c«©fiff«uE5»tqr«e«i«7 o 4 ##£-r 

S. ^±©2^©*«*»&#|jEasn*. -©*§^©^ 

^;«si7o i*&7'^-Dirs[S6jg7 i l^cfsaas 

*ttH5 2T?SUfefe##ai:H^;u-CifcS. 
[0 2 2 0] i ©«-& s n ^MS^J 71 20 

i *><?<Dzri;#jmmm 7 0 1 ^<?>wm& 3 o©««# 

lottHDTVtiNTSCfegf-J^I 

immmmi 0 s-e&So ^2i±sss$:3itst»©©N 

TSCS«r»KIi:|i«Cj«gTJSSJB2SS***7 0 6 

T— fi^t^f^1-o C^fliNTSCIiC/N#fi<t 

t> sm asm^m 1 ^- * n lt v \ s & n <y 

»7 1 l©«i^*fcJ:i>C/N^TbT*tt«©* 

[0 2 2 1] m3itmmmttBD T Vifi^mX'^-Z^tz 
tf»ttl±NTSC©^iT?5g3»ti«7 0 7 30 

[0 2 2 2] tt±©J:5 tUT«£**SCJiD*ir«ni9©H 

DTv©a«un«t^:a(i<3&5ai % ntsc*^ 

5M«Httlfi<&S. ?^7tD^SH7 1 

©asusc «fc »j saeer A-e at h d t v&mmz ± $ §«t- 

g- & o fc^j fc :fc V» T & H D T V £ M~ ©#ffl£ N T 
S C T-§fs °Ifg 4: & 3 o £ 3 b TSffi©S(l^f 

jase«**eTJi-*»-rcfct:j:t) x HDTv©§{iRjt£ 

S. 

[0223] *&2»»©^jfr£fcflj^fc0j£^Lfc 

hi 7 8<Dmnmmm<D^o t 3Pg»©eii*s;&ffl 

HDTV^HDTV, NTSC, © 

^ff»KNTsc©3o©u^uoiii»c:^-iatu &<g-r 

^tCiO^ 05-3 ©§{s nJfgffiSgfci: 2 Ji*>£ 3 jjfc 
IS* 5 £»*Uf ttjEv^j^fc&i, 4: 4: 4) t 2 pgee^T-« 
*<S<S^llt?*o&SSiJ!S*1H«7 0 5fH:fiS?i 50 
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a'NTscTvcaffi-cMjWHSqitifcfe*. w±& 

[0 2 2 4] *fc5*s;*;i/;ttS#:r^n^aw*S* 

;i>*H5 3©HHfT«e-rs»^J:t)TfcrSjfii.»ASfe 
So «^S© 1 6 Q AM ^ 4 A S K^iCD 

- - - ■ — — - • — --<- ^ " ^=t=s./j»-ns^ v. /j \ t-/ 

fcSte*ffi««7 1 3#*§^fc»HDTV©g{iqJtg 
*«7 0 8tt*r|Jt/|\af<&oTL*^. It- tTX^U 
5 , * s *<ft!Js ^©^S{I#* s «5fc»^^>-y— *s® 

[0 2 2 5] *CE| 5 5 C*»Ui©a»*SCftffl»r>&» 
a£7jrT„ HD TV©JB«Pflft|tgfiqI|6f|«7 0 3 fcfc N 
fi£**a©S«nI«6««7 0 8 J:D«FF*<3S:5. 
U fikS^^J; »5l£l->$Bffl©NT S CH©{g,8?^jg§fs 

"Jtgffl^ 7 o 4 tm 6 n s o -^h»t? ^-r»^tt % ib] 

-*H*HDTVl/^^T?tt5MltS«H,^ NTSC 

7 0 5K:*V>TT^-D<yMj^7 1 1 i?(bV>mm*%i 

HDTV*,, NTSC*ISggT-|)5;K 
[0 2 2 6] W±® «C |5J bm^ffi©^, *^B^ 
©PgSMlS^T-JiH D T VfiMtt©ae-5rtBU|rt(tieT* 
<^S— lei — Sfi^NTS C T V©Sfif T-^<MT- 

HDTV/NTSCTVO»S» 

w*^^ ^ a© Jt^astf*. fcigpgr- kt^- d 

i>ii:*s T .g 2 , o c©^T-HDTV©-tt— hf^J-UT' 

MI 2 7— *£I©439jft©RMH&HB-r * ^ i: t «t 5 B 5 

5 ^ Ufc^y^ ;i/ H D T V I N T S C ©^<1 qTggjfejtt 
4:?- i^^ T S C ©£@ lgfl&|btt£mr$-£ i *=T- 
Cl©^^ ilOi^tilr- C©P^ 

IS. 

[0 2 2 7] 05 6{i, ^^^^^St^CW^^^fe. 

So S£©«;b£ti-^t" C fc^T-^Sfc®, H D TVf© 
««?^jKS{f Utgffi^ 7 0 3{iT7-D^TV&^i:|Bl^ 
©Se^IIB«*7 0 2 g;T-i£*T-£So 
[0 2 2 8] ^bTP*©§ff Rftgffi^©^^M7 1 
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4 T- ttS V *fc ft&g £ S S fe IrH£ © T > ? :h 

T-tt#g&£HDTV©S{rt-ttB£T-£&V>#. §{tT 
> ^ OfglSHS ©# ft £ & 2> 7 s * ;i/ffi&JS©#i&£ N 
TSCTV©„ D D (4T-§It-#5. *&*»K:!6v^filRltt 

^©Sffl* HDTV © SMST- SfiT* §5. <K^fi§ 

702«k?)i£<&!), »»©iwaya©ia!WMES 

m°imW$.l 0 4 a©SSl^£7 15. 7 16 T*I4T> 
^v-CjglnlttC^lRlKrfeS&^CSifi^NTS CTV 10 

[0 2 2 9} $T, fr&S;|f3fc©7^*;i/;K^©#te^ 

mmsKD&fcWLmic x *> jevv+j— t:;* y t© hdtv 

m<D$>mmmtt*i$km -r s c «t 5 ee^ss *: isins© 
v^H© h d t vae«Bfta[«f 3 £ t m^tj 

t n t s c t vo D a 0 tfSia* s s(l'r- # 5 ^ -9-— e 
x^';7'©^agB* s 7crtltISg'J>•r-^.^^r^^^5!J^* s ^5?.. 20 

[0 2 3 0] (SQffitH 5 ) mmm 5 fcfc#$gBJ5 £gr&gi§ 
-s>£ 5 ASK7j££^fe^©fl2S0!lT-;&£0 5 7fct 
|£8£ff] 5 © 4fi©V S B - A S Kf^lfjSESiSfx 

U 4-3©I^7 2 1, 72 2. 723, 7 2 4 
-o. 168 (a) H:8tt©VSBi^©Constel 

lation^t. 4i©i^2bitOr-i', 8 
momS 4 b i t©^-** lJlSBT-SISCfc^T-^ 

£. 4VSB©«^ «*j&7 2 1, 7 2 2. 7 2 3, 

7 2 4S0OiKO 0, 0 1, 10, I llzMf&ZltZZ 

30 

[0 2 3 1] #$BWC£S^teSe3£&fT-5fctf>tC, 0 
58©41eve 1 VSBf©4 1 e v e 1ASKOI 
^jSEtStf^idl:, fi-f^7 2 1, 7 2 2&1-3 
®^7oS0il ©ft^,£P7 2 5 t LTSkW {s 
^7 2 3, 7 2 4 &gij©^;i/— 7, Sg2©fs^j&8¥7 
2 6 t^itS. -e IT 2o©M^Sf©P^©HPi&^ 
P^PS©fi^©P^Pi<t t)lS<t-S. o$ *){W^&1 2 
1, 7 2 2(D?3m*L£-?2>tm^r&7 2 3, 7 2 4© 
fSPSfcfclUbLT-fi^* 5 , (1^7 2 2 i:(s^7 2 3© 
F^PlL 0 {±L<t!57Ct <i^1"^o 40 

[02 3 2]oiO Lo>LfclS^-r5, dtt* 5 *: 
^©pg«S©^fieM^^^A©^8SCT-$>?>. fc£b 
^*^A©i5fffc<fcoTtt^4>i63££<fc D — B5tfJ*> b 
<fcfctfi:X#j£L = LotCftoT fcfi^o 8ICVSB© 
±§-&, 168 (a) (b) ©<k-5&C onstella 
t i o n£:;fe£„ 

[0 2 3 3] ^Uti59 (a) ©i-5 t 2o'©fI^ 
ffC^lx- ^JD,© 1 b i t©^— 5 
Ci:tfT?§So f«x.(f^l©fi^^7 2 5£0, 3g2 

©ft ^,&§? 7 2 6^1 tfem-rtitz, m 1 ^— *j*j© 1 50 
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b i t©«-s§#^T-£So &£Mi25?-*?iJD 2 ffll 
b i t©ff^£^^i*©4>©2o©{f^j&8¥£#jfc£ 
#l;Lfcf, 05 9 (b) ©£5tCfi^7 2 1,7 
2 35D 2 =0i;b, {8^7 2 2, 7 2 44D 2 =li: 
-j-ftttSB2?*— *?UD 2 ©^-*£5£gT*£5o -©S 
2 b i t/^>7P;i/i:-5&S. 
[0 2 3 4] .r©«fc5£{t^£EB-r&;ri:£<fc 5, 

ASKttT-*&w<D%,m&mifiBjmtf3iz>o rags© 
m^m\tvm(D($mmm^&j;£.£$£t>t)&te^o b*> 

b, C/N{a#®0*§-&, fi£3fe^iCT-{4^:<7 : -^-$ 
fg2^-*?UD 2 fci:B£T-tfc % 15=-*?>J 

6 o © 4 v s b - a s K(om^&mmm<D <t 
itwts. -^i t)Sfi«T-H^bfce^H;y-f 
fiiiS^t «fc *) , 7>«!c{i*^ffl^t7 2 1 a 7 2 2 a, 7 
2 3 a, 7 2 4 a©j£^SgB£#£X7>*Pt£tC#f&-r 
S„ d©<£?&*§-&, 4tt©^^^-9"— {Cfc^^^-f ^ 
2 C <fc£fl^ 7 2 1 tm^fi. 7 2 2 ©ES'J^>, 
X^-f *l^;i/4f;:<fc£{g^7 2 3 £:<S*j&7 2 4© 
ES'JA s Hb<55:S. 5i2r- *?UD 2 ©a:7 — U 
-h*i#ft:il<«:5. bA>b0*e>B.S 
fl-5§j£ 7 2 1, 7 2 2 <Dtr)V—7-£m^& 7 2 3, 7 2 

4©^;i/-Xi:©IE)g'J{i^-rfeS. o^D^l©®^ 
j&t£7 2 5 h^2©m^SP7 2 6i:OES!li)ST-§5. 
C©fc», 1^— ^^JDaJ±(£V^^ — P.— VX-m-&. 

[0 2 3 5] bT 2o©|®|fflf- ^^iJDitDa* 5 

eeoTe^^x^Acc/N©^^® 

fiVftMt- tt^ 1 t=- ^ m D ! i: JB 2 ?ij D 2 ©S**s C/ 

[0 2 3 6] 06 1{4j^«^7 4 l©7ny^it-AA 
SS7 4 2tt*l7*— *5UA*»7 4 3 h^2^-^?'JA 

*)SB7 4 4#f,a^ns. as^^i§6 4*>f,©ig 

^«{±A^7.4 2*e>©{l-^5ffl ( agP7 4 5T'Si:«) 
fcA*(g^tii3*SCS7 4 6£:f3V>Tgrti£i!£;h., 
06 2 (a) ©J:o^4ffi4)b<{48fa©ASKll^fc 
J&S. 4ASKfcb<fc£8 ASKfs^{±, £<b\ZS<i>Y 
>\7.-7 ■< 1 4 7 toti?^$iJ^tL, 06 2 (b) 
Ct^CCarrier^lSSbfeSide Ba 
nd£*oVestigial Side Bandog t) V S Bff^©A 

5 Kf^ fc 5 7 4 8 * €> tU^j . 

[0 2 3 7] ;i/^5iiiibfc«©ai^iK©{3 
-^TiB^So 06 2(a){4ASK^©-^©^S[i&7> 
^0T-fc?>. 0©«to{C^-^UT©PS{B3(C{l^*sfe 
£o Cfflf f £7-f 7 4 7©^> K;U7-(Mi 

6 2(b)(Dmmmm 4 9©«t-5£*+i> 7j&7>£'>b 

SbTK"{l!)©{ffil^<&Slt)^S. C*x£VSB{I^£:0 



5*^ f o^smmmkmtt.-rit, m f 0/2 ©js^ 

*nfe:h,TV^„ S6 0©ASK{B^&5c3fE2b i t/'> 
>*;i/^feS ifiV SBftftZm^Zt 4VSBi:8VS 

Bttm—mtsmmti 1 6qam, 3 2 qam©4 b i 

[0 2 3 8] 3©^D y^Bf^tVSBfg 

17 5 1 ■CttJft±©^>5 l ^-3 2 afStffeifliA* 

7 5 2 &siTs ^ >*;w«rs: «t t> "I*-*-* qraas k 

iS§§7 5 4A>£>©«-s§i: N igHr§§7 5 3 fc^TS^S 

*u tev^MffltHftcsesiacft*. *c»«g7 5 5t 

*^Ttft»;*ft % LPF756t,t5t-7M>l«if 
t%NVSB0S^li4 1evel©Slicer > 
8VSB©f^(18 levelfflSlic e r£&o^ 
Sffi£S§ 757Cfc?)iBl 5*-* JUD 1 1 JB 2 
DatfB^ixftl^-^JMHWjSllT 5 8 ^2^-* 

[0 2 3 9] *fc£©Sfl«i:»S*K:;s^TTVe* 
&£&^£BiliBr3. H6 4tt0&@^&<^7 7 4 20 
©7D^it$5„ HDTVfi^OHS|ptfytTV« 
ftt»lHti>3-^-4 0 10AA«4 0 3tA* 

uit^n> K7-f )\<?—m(Dmm<»ftMm&4: o 4tc 

HlVl, HlVh, H„V l> H„H H #?©i«igTV{g 

H3 OSffl^TKl)iUfc©T?Bbv«iiaH:'aw-rs. # 
• **X56:TV«9H:BE»«B4 0 5fc#l">Ts MPEGf 
TUl^ S>ftT V»§ D P C MD C T aJ2EMffi^fti J P%<D^ 
aSffl^TffiF*Hb*iiS. »Stt«tt;UjS5 4 0 3 
WCffiaSifcs. ffi»#*lfc4-3©BHfc7 ? --*B:.&j£s 30 
7 7 lfc£oTm^-*J»JD 1 i:JB25 s .-*y!|D*©2 

nfea«i*g i ^-^juc^sns. sifs«©7 4 1 © 

Jg 1 ^-^^JA^gP 7 43i:l2 ^-^ JUA^jffls 7 4 4 
£A2>£*xj!grfj^ii£§|j\ VSBf©ASKffi:% 

[0 2 4 0] CO^^^^TVttSKOTVSflMI^*® 
7n9^itfi6 5T^5„ i±7>xt3 2aT-§I 
bfc»ai«^ttTVg««7 8 1 ©^©§<1SS7 5 1 © 
A*gC7 5 2 ICA2j£*-U «^ai§g|57 6 0fc±i)gfi 40 

=r-*jm-h$t>.l 5 8 4:JB2f s — ^5»JHi*ai7 5 9*?, 

^tt^«»7 7 6tA**il4. D a {g^i;i£-gli§7 7 
7t:J;!)M$nH L V L SMMIl A±»SB5 2 1 c 

$ti»2A*^5 3 i tA*$h5„ %i2mm : ^-y 

KiS^TSBl A*»5 2 1 CAo&H L V L fiE«e^tt % 

» 1 5 2 3 t i t) HLVJg^tflifiJWMi^ 50 
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SB 5 4 8 £BiSlt*£X|g|B7 7 9C2&ft5. 5c© T 
yfflf#HDTVffl^Ol$, H^VJi-Sffefcr^ K©N 
TSCIfW!), ^©g^NTSCfifffi^ M 
PEGl©«t-5a:NTSC«t!)attAHS^filMMtTV 

[0 24 1] C©KraT?li7G©«MM|**HD T Vfg^- 
4:H!£LTH*&«> % HLVLlttty-f KNTSCCT 
Vfg-fffc&S, TV©iB®T^^^ hJt^l 6 : 9T'$> 
iltf 1 6 : 9©H®]£*©£g;tB£g)5 7 8 0£^LTBfc 
#tB^34 2 6fcbTm*-rSo *U TV©Bj®T^ 
* hit* 4 : 3Tf*n«, IBSJt4s%Mg]eS7 7 9CJ; 

K<^*;WBSCfc*jeLTtt«jffl$7 8 0 £ 

in~Lxt^mmtj4 2 5 tbTawrrs. 
[0242] — ys, 5 9*?>©n 

2 7=-*?iJD a |±, #g|3S 7 7 6 ©-&££§§ 7 7 8 fc*^ 
T^-g|^7 7 7©«^fc^^n> ^2iffl^3-^© 
^2A^35 5 3 1 CAfcSft, #Si[I]fi§5 3 1 fcJ:»>H 
i.V„ % H„V L> H„V„©JE$iff^{r^g6^nT#^^2 
ffat»5 3 5^ £3ttftfl!5 3 6x §g 4 
*U ff*?nT7c©Hi.V„, H„Vu H„V H {l^fc& 
So ^ft£©fi^J3H L VJf^£;!ja£, Hj^j$g|3 5 4 
8{3A*^tl, -^-Jgg^ixT l^©HDTV©^i;^5tti 
#355 4 6 «fc Dtii^tu UMJSU7 8 Ofcfl-LTHDT 
V©Bfctfe<g^4 2 7 LTtiWj;*ft.3„ 

[0 2 4 3] C©tB#gB7 8 0tt*2 7 : — ^WtB^«7 

5 9<om2 7 : -*m<Dm£>jm&m$i>)mma&7 8 2 

[0 2 4 4] £Lt©«fc-5CbT, Pg«M^©^ % § 
fstf^fgt/cCS. fe^W^V^^ «*KTVja6fi 
7 > >5 l ^-#iEl^ttSfc:^LTtt, ^l^-^?ijfc^2^ 
— *?U©M##|ii£T-t3©T-, HDTV©SffiTf*fi 
^§{fT-^So *feJim7'>^^i:©Eg^al6sgv^S{it{c 

^tbTtt, m 15 s — *jy*w£uc©v t H,.flr*h&»e, 
is»fifc«©Tve^fta^s. ioitcj:?), hd 

[0 2 4 5] *&H6 6©TVgfi«©rDy*|8©J; 
^ fc» 1 5*-^ ^UabS^b^B 7 6 8jSBp SfB« 7 5 1 ©«S 
ffi S ^ 9i3Wtt» 2 t*-^ j»j^3 j; h D T V<f 

7-3-y4 2 1»ftttiK iffli^NTSCTV 
©B{fc©BMfe*s|#£;h,5. HDTV©B{4T-H:Si|I^§ 
ffC*&VMbsg»»©3^M±^:rUt:ge<&4. fci 
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[0 2 4 6] £43, 0 6 6£5vr«fc-5fcX£-7>7>£ 
*>ttfc4VSB, 8VSBi^§if5S^ 4 V S 

b, 8vsBm^T-mmztiz>x*?>7)i'Bmm^£ 

T^t^yzr^ — S 0 2©i£©D escramblel 
^■^ij — 5 0 2 c©#^£D esc ramb 1 e§§ 
0 2bC«!;Di^U -&bT^£l§llr©^D 
esc ramb 1 e.£$?Bft^5 r tic <fc 9#^©;*^ 5 
> :?>#&©;* ^ ^ > ^l/^IE^lC^-r 3 3 tifiX § 

[0 2 4 7] 16 7©<fc-5&#lJ5gC-f SfcP SKff* 

m&mn<Dmm*i>-?&mm*mmizmi$,xz2>o 
ii7>ft3 2^p>§ibfep sK(t ^-t±igs 

S7 8 7*>£©<s^i:ig-£-tg7 8 6 £;fc^-CiS-&;**x, 
&^Jl&?&£gg|;*ttTVgfi;&S7 8 l©A^3gP3 4{C 
A£;*ft, 06 3X'WLW\sfzm.£&%7 5 3 £A±r£;ft, 
S. *MTVMM©^©3^>*;i/©ftV^&ffcfc^ 
^flfePSK^ *)b<{iQAM{l^tt^gB3 5lC.t 
D z &mm$tl, #&gB7 8 8£tf-bT 
3g2Bj^>:3-^4 2 2£«fct>, iH^ft-^i: L/TI4 

Bi*gP7 8 o i»3m^n-?>«, — i&±m<D7 

>rt3 2 at: i 9 f I$nfer^^;i/tt±»Si:7t 
D^ffltiSfct, A£g|5 7 5 2tAMixB6 3fS£IEbfc 
©h|S]C7-D-feXT-S-&S7 5 3(C«t t)#^©^+>^ 

t&3. T^-D^MTVSJi3l^ig^7 5 3tcAD« 

mztiz* 7is?jutiLm<Di§£i\£. manm&si 57t 

.fcS^-^JD^Datflf^ftSg 2 Iir3-y4 2 

^M©7^-DyTv^^sei-s«^tt^aiia5 7 

8 8tCj;t) AM^^ixfcT^-D^TVM-^A 5 ^^? 
8 0<fc!)tH4jS*lS. 06 7©#|f££i:3i:Si^§§7 5 
3tfSfMSJi3l^«fe±S[^T-ftfflT-^So SfeS^BfeT* 

3-^4 2 2*j±ffiti5. y : ^^;um±mmxA 

SK{§^£ffl^fe:t§l!r, AMfKM®£»%3iE<Z>7 > ^-13* r 
£fc£i:|5j«©tfc&il7 5 5 tLPF 7 5 6^©§<I[bIS& 

[0 2 4 8] *2S0dT-fct4«©ASK«^£2o 
D J( D 2 ©2J1©£-1 b i t<D%m 
eMSrtTofc. b*>b, 06 8 (a) (b) ©8VSB 
i?©Constellat ionit^t, 8fit©A 
SK{I^o£f) 81 eve l-VSBi£ffl^|>i:Di, 
D 2 , D3©3Iffl§lbit(D^lt3bit/symb 
o l<Df,m&m*fi?Z.t&X-%?> . 06 8 (a) fc 
^•TidJc, $f 1 b i t S<Z>ftM?<Z>of?3&£SMIi-rs 
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D 3 M^©{l-?-iSH:«^7 2 lai7 2 1b, 7 
2 2ai:7 2 2 b, 7 2 3 a t 7 2 3 t> , 7 2 4 a t 7 
2 4 b©2fifoi; 51bi tt$l>. Strife© 1 b i t 

<Dnmb*m%-tz>h, D 2 ©i^figfM7 2i 

i:7 2 2, itM7 2 3i:7 24©2i©l bit 
T-feS. D 3 Of- *fct;*;{I^i?7 2 5 t 7 2 6 ©2 
ffl© 1 b i t t& 3= C©t§-&, 05 7©4-o©{f^ 
;&7 2 1, 722, 723, 7 2 4^2>r©If,S7 
21ai:721b, 7 2 2 ai:7 2 2 b, 7 2 3 a t 7 
10 2 3 b, 7 2 4 ai: 7 2 4 biC^STb, 7"©fffl 

©sggtsr^-r .r t c «t $ «a- 3 m<z>mmm<D&mm;j£ifi 

qJiEtfcSo SljJB©«td{cL = Lo^-rS3i:*)T-§"' 

o 

[0 2 4 9] Z<D3m<D&te&&>XT2*&m^X3m 

[0 2 5 0] H6 8©8fi©VSBCJ;STV 

tti££fT5;ifcfc<fc3»SKo^T^£. 8VSBti 

/■SO T Vm3£& qjm t & £ 4: ^ d^^fe £> . 

[0 2 5 1 ] CC1T-4 VSB£8 VSBi: 1 6 VSBCO 
»*tCO^Tifc«U&#e>j£-^S 0 NTSC^PAL© 
«^»ftfflv^TSLt»aftfT"5»-&, HI 3 6 £5*1, 
fci-StNTS C©»&6MH z©»«»JH***D»5 

MHz©n»a9ttejasw«#«FS*is. 4vsbgdi§ 
30 /a«[»fuffl»*tt4b i t/Hzffe5fc», mm 

tf)tZ 5MH zx4=20Mbp sCD^— *fej£gg#$> 
£o r^;i/HDTVf§^eSi:li/M< 
15Mbps-18Mbps^ST*fc5o ClOfetf> x 4 

Jt«Bfc:5*"r J: o izm 5 IIiEW^©&»<Z>JtSK& H D 
TV©ISHea6*©l 0-2 0%b^i:tL^^o 
[0252] &&C8-VS BCD^ X MttR|iJ»»*tt 
6 b i t/HZT*$>^fe^5MH zx6 = 30Mbps 
©T-^feMIW#?>n^o ±acDJ:o(cHDTVl 
40 f0fi8Cttl5-18MHziWC*S^ 8VSB 
^.mtt&m^ 1169 CHDT V{g-^f(£> 

^Kfi^MCDS 0%ei±©flMB*ft»!)friECDffiF*^ffl 
(tot/@tr-^l/-h©HDT 

v^y* 6 m h z ©w«^»±ttai-r* ^ o 

^SrftSDT-t^fc^ HI 6 ICD^^ — b-h^ — >r 
8 0 5^ 8 0 S3I^CD|BlCC/NfilK: 
^bTs ITiE^Code Gain^<UfcT 

C M - 8 V S B <Dj5-&^7— UIE^CDai^ — V— Y ft 3^ 
50 ^— UiEcDCode G a i nCOiSl^ 4VSB<fc0(£< 
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&3o Vtr>Ts High coda gainfX7- 
iSreflS$ilfc8 VSB©3r#4 VSB TV*±I 

**t8VSB©**«Ki)lliEia»<D*t*t:j:t> N §{f 
*©®»#J:Dim£feS*0&#*3. UfrbVSB- 

AMSHB2r5Sfc:tt"<T\ 7G*§{f*S©E qu a 1 i z e 
r©llB^#*:rtifc:/j\;arv\. £©>&«>» i>|TiEII»fc 
iliDLTfc, ^*OllBa«tt8VSB*SC©*Ai3 2 

QAM#sttt^T;*;g<;&t,%^ 0 ^,t, 8 vsb l 

ataua?* s> * ;i/ h d t v %mm vmm-t « . 

[0 2 5 3] H&fltJ&gl J) 9I]E%a<D9ik. LT 

0131, H137, H156, 0157 ©jggfi *© 
7D7»ECC74 4 ai:Trelli s E n c 
oder744b H 6 1 X-m.BE Lfc 4 V S B, 

8VSB, 1 6.VSBOVSB0«W?7 4 94«^T 

VSBOfMI»7 6 0ftfflV%T4VSB4)b<B:8-VS 2C 
BtL<ttl6VSBS94>64, 8, 16iClev 
el slicer7 5 7l:J;?)f^;i/T-^^Ii 
U IS] b < &©^8£0!| 5ffl??n08 4, 6 
©0131, 0137, H156, 0157 ©Trel 
lis Decoder759btECC Decod 
er7 59ati9, m apiES HMfc?^— * 

4 0 2 QOMfcttSSC it), f-^MDT Vft^ffclf 

[0254] ECC Encoder744 aliUSS^ 
6TfKW#-*Hl 60 (a) , (b) fcjj**- J;3 fc x R 30 
eed solomon Encoder744 jtl 
nt e r 1 e a ve r 7 4 4 k£fl§V\ ECC Dec 
o d e r 7 5 9 atdttD elnterleaver75 
9ktReed solomon Decoder75 
9 j §ffll>5. mommmx-ft^tzJiote Interl 

-So 

[0255]il28 (a)' (b) (c) (d) (e) 
(f) titTrellis encoderJSlt 
SC^t:«t»)$e>fcCode Ga i n%±if&Z£ifi 40 

1^— bifiTifiZ. 8VSBOS^0172 
titJ;?l:Ratio2/3CTrellis en 
coder744b, decoder 7 5 9 btfifflf 

[0 2 5 6] SISE09T-&, ifcHWfSCD^^TVfi 

trntzteztz®, WLmmftsmiaz^xb(D!!?.T-#£i,< 

fcV*. ^»«5©BaitJ£^3&«t-5fc4VSB J ¥>8VS 
B®©*iSIBIHL = LoOSi)<p|HIHt:bTs #RISM 50 
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•OTVfiSfefrV\ 01 3 7 £01 5 7 fcj5**\fc-5 *u 
1B*a«fiEt:-r*ci:K:J:») N ®S§©1Si}i;feTV©;&j£ 
*>*TA1fimm-t&. llv ^Sbfe@PfT-8 VSB 

[0 25 7] ST, «±4VSBJ:8VSBi;^Ti 
BJLfetf, 015 9 (a) ~ (d) T-fcfcl 6 VSB £ 3 
2VSBCrpHTaM8*-*. HI 5 9 (a) S16VS 
BfflConstellati on&jjs-*-. 015 9 
(b) 2 o©ff jSCD^-77 2 2 a~ 7 2 2 h(C 
10 ^l/-7fcU SoOM^^^-TCfctCit), 8 V 

" — " ~ - ■ o j. v ii i»i a j. o j. 

plexT\ IB*flgC8VSBetft8-3T41ISe 

atf^a-r*. fib, c©#STytt«*5*-*u— h# 

2/3CS5. 015 7 (c) «S?>ic4oo^-7- 
7 2 3 a~7 2 3dtU 4 V S B £ Ltfi 5 fe#>£ £> 

c i«pm c©^*. Time Divi 

si on Malt iplexfHA95C4VSBet 

20 ^git-&= jy.±{c«k?3, 3«©pgjf^vsB^ii^-r 

£o 

[0 2 5 8] iffl^SCCta, 16VSBCC/NASI 
<&ofcfif8VSB, *il/<a4VSBOr-^tfS4 

t- § 5 ^ a mmmfcmifimm-rz. & tzm 1 5 9 

(d) Oi5Cl 6 VSB©i^42fitt^;i:i: 
it), 3 2 VSB#£SrC-§.£„ ##1 6VSBffl§l 
SifctLfevM^, CO^SMJ;*), SJWSft«Tfe&36« 
£>5bi t/symbo 1 ©t 1 — ^Sftsff^ft-S 

30 [0 2 5 9] ^fti-Cfc^fcifcfcjjEfcfcs^ 01 6 
1®VSB§61©/D.^ii:^tffili:il 6 2 

o 

[0 2 6 0] ±t;4-VSBfc8-VSB^t^ 
0159(a) (b) (c) ©<tai&16VS 
B&m^T&m-tZZ £<bX§Z>o 1 6VSB©S^(i 
%±M?i^fTa*^6MHz©^T-, 4 0Mb psffl 

U- hfcfc, MPEG«fflW;S^l 5~1 8 
0 MbpsfcftSfeto, fi^s*©**^^ 

So 016 9 tin^Redundancy : R 16 
= 1 0 0%W±£&!), l^^;K5f^ MDT 
V^ei3l^-s(ztt7t;^S4J^t < & ») - j-gf rBtt*«asf 
8VSBfc»bT»*#'>ft^.fLT 
2f+>*M5HDTV©*±»gftt5tttl 6VS 
BTfeSfcjT:*Jgtt4 VSBhlBjbT-1 OblSLiPi; 

fe©, -9-— tr^3ii;7 , *«»<«ts. iu®©«fco{c4 -v 

SBfliRedundanc y : R 4 = 1 0~2 0 %X 
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tixte^. 01 6 9A»£BJ!£>fr&J:5fc:, 8-VSB© 
Redundancy: R a = 5 0 %T-35#&^v— IT 
IE*?-^b#T-£So ^57-fJIE©[18&M«i4>;*K4fX£ 

D T Vife_bRjg£ 6~8MHz ©^fWPST-fraisfef*© 
0 1 6 9A>£BJ§P>A>;&«fcotc, 8Level 
- V S B #m t> t) B&& V S B & £ 

[0 2 6 1] ^THJS0!13T-{±E3 0©«fc o fcH«tet> 

o i zmnLtztt. 03 o<d?u y£0{£, m 

6 9©«fcd£#gg|;LSC4:#T-#£. rtgftt^ < |a] b 

f40 1li^7M>b-7^( m<D\8im<Dfrm®S8 4 0 

4, 404a£2ofco o £#8ig|3 7 9 4 4:^ & 
4:, 07 0<Dfrm&<D7ay?mfc7riTo «fc-5£lo© 
#&®fi&£fi^£B$#fiJT-2®S^c4:£,fc 5®&£By 

tt-vs*. -ftSrsaiE-rsi:, ssiit-f 

4 0 3*>£©HDTV-?>;* — HDTV©KSIfl4 
l$NHttffiiei3Eg7 9 5 £<k D, l«nWl^Sit$ilT^-ai 

08S4 0 4ti!3, HhV„-H s HhV l -H, H l V h - 
H, H L V L + l©4offljt&#fc:#l;)-£ttS. -®t§-£\ 
^-fyf 7 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 cttl© 
(4M(Cfet>, miggP4 0 5t:, H„V„-H, H„V L - 
H, H L V„-H©3 0CD(l^Sai*-r^. L*U Hi_ 
Vu-HCfs^fct;*^ y^7 6 5 c©Hi* ia>£>B§M$fi 
^fiSES7 9 5CDA*2^NA*b, m 2 It^ 9 )\,-?$L t> 

31£*iHhV„, H„V L , H,_V„, HlV^OD 4 -3©j£#tC 
#-l*£ixtti;*j;*:ixS. ^iM^UT-ii;^ v^7 6 

5, 765 a, 765 b, 7 6 5 c tttfj*; 2©{£aC^ 
frZfztb, 4o©^BE®gP4 0 5->aP,^5. C© 
J:otiLTi7 0©«f££4: SBS^IUiiiui-rsc 4:t < fc 
D ®8g#g!J}$-e § S 4: ^ -5 £ o 

[0 2 6 2] &£;r©«fcd>ot3/I©|igHM©iIj&£i££ 

£&*S4:07 l©<t7^7D?/^it^5. 5Q®fg±i 
!«3*©©|3|b«J«©dJ*8 5 6 6tf2o«t5C 

[0 2 6 3] CftttH7 2 ©«fc -5 3 4:18 7 0 

©#&[s]gS©*§^4:|5]^{c LT 1 ^©^ST-iat t 
&„ 07 2£gyui-rs4:, 5t)©7-f >yf , 7 6 5 a, 

7 6 5b, 7 6 5 c, 7 6 5dt«t»), 9-i \ > 
yitC;fc^T, X-f ^5^7 6 5, 7 6 5 a, 7 65 b, 
7 6 5 cfflAMltf9#fc5. -TS4:, Slffggp 

5 2 2, »2{fSg|J5 2 2 a, M§3{<M|gI55 2 2b, I 
4WSSB5 2 2 c^^S^HlV,., H L V„, H„V L , H 
HV„©fi^*s, 5/^tr^bT^JEiES5 5 6©*^J5c;-r 
3A*seKA;/J;*;h., ^^s^tiT i -oaiumm^h 

c©Bfc&e-s§fci:;W y?-7 6 5 dlzm^ixlhti 1 
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J:»)H«jL#tf*'f >y^7 6 5 c©A;fr 2 £jg£,.a£ 0 
C ©»l£>{g^tt 4> 1 4. h, U & 

H L V L -Hj&#©fg^T-i&S. ifc©*-C S. V^H;^ 
T, ^'f 6 5, 765a, 765b, 7 6 5 c fcfc 

A2r2fcHjD#fc£. c-pbT, ^SttH„V„-H, H« 
V L -H, HlV„- H-e UT H lV l - Hf^A^^ 5 

So Z<DW&t8^&X'( s/^7 6 5d©iB±»2«tt)Ui* 
SC5 5 4*>e>fctS;t;£ftS. 
10 [0 2 6 4] i©«t-5t UT, 3B©P£JfS;Kj££^I 

■tzm^m-frmwm^j: o 2$-©i§rs!cii& 1 ^tij^-r 

[0 2 6 5] ^T,^©^{±,*-r^-f S; >^1£33^ 
TH„V„, HhV,., H l V„, H L VJi^£A±>£-fe>-, H 

i-Vu-He^^^^-a-So ^e©&, ^ >4M 4:gy 

©IfiF^'f ^ >#2 Kjfc^T, HhVh-H, H„Vx.- 
H, H L V„-H4:±ie©Hi_V I .-H{g- 5 f£A*f£-e, S 
^©^fi^■S:^§-54:^^o^JIP&i:oTV'>S. fct, 
2o©^;i/- rof!^©*^ $. >V&-ft>-i->&m&$> 

20 So 

[0266] feu A^3 Ufcfi^-©±l3fi£^- 

©^'T ^ >^'©)lS^A s ^goTV^fe»5a^UTV^SS•&(i 
^FJWJC^-rSitto^'f >yf^7 6 5, 7 6 5 a, 7 6 

5b, 7 6 5 cic^^uststtsau mmmzmm-? 

SCtitf-MJ:*?.. La>bj£fISg©j£{sffi-!-£^7 3 
©«fcoC^-<5>^14:^-i'5 >^2t^ag^®lb 

tkI^i-sc 4:tc j; >), &mmmizs%mm^m®2&&?F 

14:^5. t^oT, Sf3«lO«lJ£tfn41K:«:%2:v^» 

30 [0267] 073 fflftflEI0©D 1 tt.x&(s{£^<Dl& 

>*WH l Vl, H l V„, H M V t , H„V^I-^Sr33lt) N 
^-Y 5. >^2©8!F^tCD 2^-^>^.;i/T-H L V H -H, H 

hV l -h, H„v„-H^jaiss-&©«-^©^raeg$:^ 

LTl^S. CI©«kafCbT^8«]K:^'«ibTi5l(Ifa^^ 
^;tti!), Sffttl©3i3>3— ^©HjgsMjEK^gij 
l&-fS4:^5$»lil#;&£. 

[0 2 6 8] *^SM«l©^a5©ia*s#V^ Ctl?>© 
g!tS:SlMi-S^^co^,^T^E^S„ 0 7 4 ( b ) l£i£{s« 
40 f ©f-^ 8 1 0, 8 10a, 8 10b, 8 10c©Bf 

mmwm%^-fo ^©^tcijv'.T, ^-■sxDmiz&i^— 

^811, 810a, 811b, 8 1 1 c £i£{rr 3. 
-TS4:, SS<34:-rS3aim5 : -^H:K^^iit,nT < S 
-4:ic%5. -TS4:, m 7 4 ( a )©7 r o ^^it^ti 
2®^>3-^4 2 2tt^-^?iJD 1 £g§ 1 A*giJ5 
2 1 4:*-f >y^8 1 2§r^LT*^4:^gB5 0 3 £A 
*t5o 8 1 0©A±(^Tm{±S'J? r — ^ 

8 1 1 comm^pizi^^mm^fi^. ^—t z 1 o©jsui 

<^T^, *©7=-^ 8 1 0 a*sA*-rsc4:(c*S„ c 
50 o-rs-iitci t), -&^©^-&4:[5ia©#fe-r-^i!l 
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[0 2 6 9] 07 5ttHDTV*»e=rs«^oRHHE 

C^fcfflStSHLVLfif^HLV, (1) 

ll^Otif^tr-i' 8 2 1 ©{£g£B$H 
ESt-^o fg lf-t>*;i/OHDT VftiOfiE^-tffl^-r 
5H L V„, H„V,_, H„V„{t-^{±D 2fW-^ 8 2 
la, 8 2 1b, 821 c©{iMtEg-f 3„ TZtm 
l^>>^;u©^Tffl7 ? -^©F^{CttSU©TV#iS©tf 1 
aT-S^SiJ^-^S 2 2, 822a, 822b, 822 

£©#stttt*»©j6«#a^^csflj"c* 

So 

[0 2 7 0] Sfe, mi 6©«fc5£D lf^c, ^-^ 
82 1, 8 2 1 a, 821b, 8 2 1 c £EM bTfcPl 
«fflM##f.n4. ®S©4PSK J ?>4ASK©J;5 

[0 2 7 1] 17 7tt, «*.«NTS ChHDTVtS 
«?MHDTVfeb<lt IS»«UtNTSCi:NTSC 
t H D T V© £ 3 & 3 A©lft&&4031ft£ 2 «©|!£Jie 

ESScT. fi»SINTSCi:NTSCi:HD 
TV©3»©^^jK^-Ti,^D le-^fcttfilWftN 

ts cgt ttait5H L v L et 8 2 1 \zwrn. 

SilT^S. X, NTSC©^-gt«^T-fe5H L V„, H 
hV,., HhVh©^-^©^^^-^ 8 2 1a, 821 
b, 8 2 1 cCfifcHfcEB&ilT^S. HDTVCM 30 
ift^5H,V„-H, H„V L -H, H„V„-H{s^tt 
7—^ 8 23, 8 2 3 a, 8 2 3 bCEMSilT^*. 
[ 0 2 7 2 ] i m 1 5 6 1 7 0 ©:/D y ^ 

Bfcm-ri5fcs *IS«2T?RWUfei5-friEIIA© 
HBWbt: J: 3 lft£tt&|£J|£&& 4VSB^8VSB-?> 

levsBCiijnuTv^s. *»wt{±H L D L a:D a ff 

^©^©D.-^-v^^/f^TtAS. D 1 - a ^^>^ 
;i/tt*5S^ 2 T-^fe «fc r> Iz D ^^-v >^;i/<fc t> ^r|3 

B£&©:t7 — U— M£<£^fc«> % ffe©^-^ 8 2 1 

a, 82 1b, 8 2 1 c <fc t) C/N<B©{£v\=£#{;:;fcu 
T*»B^T-^5o ^©feidT'V^^-^^^VN^^gSj, 

^*P9«©SeAfl=©JBV->»^fc:43^ T fcfiflpfcg© 

D 1 M^-©4'©D 1 - 1 ^+>^;b{cfeS7 ; -^ 8 2 1 (i 
Di- 2 f +>4.;vc$5i®f-^ 8 2 1a, 821 

b, 821ciD Siitl:®<, ISaWbSflTiS!) 
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D.©»Jitt*«ttlBJii:^a. % d.©i5— lTiE«F*lffl 

[0 2 7 3] D^^©fMCtt4fc3IflgK:D a ffi* 

<fc t)l6^C / /Nffi$: i &gfc-rS., figo^ ttHBMb«©C 
/Nfil©-S{£^gfg^x-{i, H L V L {g^£?K i& 
*PfiMENTSCfi^3b«B**il*. -tLTs C/Nffi# 
*tfiV^5©*fl:-?ttlnitTH t V„, HhVl, H„V h # 

®*V%Sf3*fff:tB:H L V I .tiDitTHr.VH-H, H„V L 
-H, H H V H — H&Bifee?2x-5fctoHD TVgftfg^ 

-- - - turn — \- w O 1 — f^^J J.^ 

9 0©3Wg»*««iafcw-rJ:-5tr2Ji*»&3Jie:lfi^: 

[0 2 7 4] CCT?BI7 8ttH7 7©l*miE«©»&© 

SBSHMfe^n— ^©^d v^H*^-r. S*B5iK:ttia7 
2©rDs/^H36»6D3e^©JB3A*«»5 5 1 £#V^ 
fe«fiEt0 7 4 (a) ©rny^B©*^*^*^^ 

[0 2 7 5] mftZmM-tZhf-f $. >^lC^tA. 
*SP5 2 1 iDDlfiW^SS 3 0 <fc^)D2{s^- 
#A*>$;h,.^>. H L V„^©#^ttB#P^a9t^^^T 

Hfcffl^TSfHHT*. *-r,SBl^-+>*^©H L V,.© 

£E*te**»ff «» 5 o 3 tA6, faults £fts„ art 

m l^-V>^;i/©Hi.V H , H„V L , H„V H As^5a,s$ 
tl, y^8 1 2a^lt, -&J5K^5 5 6©RFf?£© 
AAfflJfcAASfu ^jSWyiSiv t-THuV^-Hls-^ 
A^fiE^ft-So d©ff ^ftt^-f y^.7 6 5 aCD&jj 1 
^^y^76 5©Aij2{:A^^ 6«556ffl 
H L V L A^7gP fc A* S tl £ o 

[0 2 7 6] ftfc^-f 5 ></2t43V>Ts 07 7©B#P^ 
SlititioCD 2^'?OHlV h -H, H„V l - 
H, H„V„ - HI^ASA^^tifiai 5 0 3 C i !)M 
Six, ^-f '^^8 1 2 a^^bTg-fs^^fiSfgS 5 6 

©p^©A*tA*i*ti, -&i&mm£ti}iDTvm^& 

*2,t!5tB*a55 2 1 Sr^-bTHDTVM^AstU^^n 
So ±*©«t^c:ia7 7©«pBBE«k:j: b&m-rszt. 

D 2e^©2o©giSg£/g^£# N miili©D3ff^Sffl 
V>St % «^SHDTV$riD^.4o©pgg©TVSciig 

[0277] I79liDl, D2, D 3 © 3 Jf ©^SPg 

«*«v^fc3o©BJi©«Mfc&ftfair*»»Stt36©Rr 

F^EBiaT-afei>„ i*t.l*&J;^(;|l|-TVf+>^ 
^©*««-tt«f BBfl&fc mm bfev* i o tEM LTfe 5. 
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08 o&^7 8<D7vy?mx-m.mi,tz&mw l zm 

3A£Sfl5 2 1 a£flD;t/fc§{i*iT-;&5. 0 7 9<Dm® 

^-r «fc o teffimtem&T' &mm#mf&x- & s ^ v ^ a a* 

[0 27 8] iM^tt, 0 7 7 ©B#F ( gEg0> 0 7 8©:/ 
Dy*0£:«t£|5| ^©fc»lftraH:*BS-rs. 
X, ^8 l©«EfiO<t9«:D Ki^tc^T©©- 5 ? 
Wl^it5-ktiT-|5. .I©t§-S\ r-^ 8 2 1 
tm?—* 8 2 2 © 2 o©^— * fcfc^— * 8 2 1 a , 8 10 
12 b, 8 2 1 ctlt^T^^— PIEi£:*j£iS«>T;& 
Z(Dfz6b. ffe©^-*K)t^TiigJf #!«<&oT^ 

*>. ^©id^sagKUi— ^T-$.stf^ae«){ctt2 

«©PlBe3li:'fe-=>TV^i>o #flft>^;H®T 

©F^(rsy©#*a^^ > 2 ©sij^-* tfSA^n 

!K 07 9©BtRgEg0^US»|£#*§e>*i3 o 
[0 27 9] 081 O^ffflEfiffl^ IsSlft&PiJi 
tfcoTV>-2>*^ t 1 — * 8 2 1, m?—* 8 2 2 ©gj£ 
bTy hu-b^l/2-?>l/3tcSi:-r^i:K:<tt), d 20 

[0280] 082 tt. 08 l©^Eii©«t;9^ 

:t-*?>jd i {^©^eg-r £*§-&© w&?-n-*r\ 

2 3©7D>j»^if, 0 8 0©^D y^EICgsTinffeT 5 ' 
J;i>ttJ|ifcflMti:&S. «rfm08O 
X IfcBJi L feH^n — h H Ufe «>1&B.§ s«B§-r & o 
[0 2 8 1]8l±<0i5t, 08 l©B$faES0©<fc-5 
&i£{f{s^££Hi-r&i:08 2©7D-^i©<tat:ff 30 
ftSP5 0 3^5 5 6<D$L&*tnmMX'Z?>t^? 

ZtiZtztb. ^5 5 6oi »)03 2fflia^fiEaJ5 
4 8©l*lgP©[SKyD^^S:A^-rsia^fiS;^-{c:js£i^T 
«iSlSC«tD> ^<^*>©:/D^£l$#iiJT-tt/8L 
ESS 2:«BS-r 6 C t b X' £ 2> „ 

[0282] &±(D£?izisXffim-&mmx'&mmifim 
js-esstv^******. 'feiSx nsE#i5-c-fcfc. as 

K*H*fflt , »TiMfftBMab&*»x 5 TIBIAL & 

< <D^mams&m 1 , 2, sx-estmi^tzPSK^QA 40 

[0 28 3JX, -^*T-©HJS0!iy:F SK^tct)^ 
X.S0 tfliitfc^ 083©«td^fl, f 2, f 3, f 4 
©#<t©FSK£g3£ff5t§-&. HJ£0d 5 ©0 5 8 ©(I 

[0 2 8 4] 08 3£iS^Til&!&f 1 , f 2©Jl$[gt 
1*8 4 l£Dl=0i;5£»U )S«»f 3, f4©Jl& 
I8i?8 4 2£D1= 1 5- ^LTs fl, f 3 

£D2=0, f 2, f 4£D2 = 1 hfemt&ts 0«C^ 50 
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■3-«fc-5£, Dl, D2©#lbit. tt2bit©Pg®S 
temifi°im£iZZ><. #l;Lfc£. C/N©il5<,vt§-&fctt = t 
3{C;fcM^-C> D1=0, D2=1#R£T*£. t = t4t 
43^TD1 = 1 , D2=0#ff£T-§£. *}:C/Ntffi 
U«-&fci:t = t 3£:JbM^TDl=0©*#, t = t4C 
;fe^TD= 3 5 UTF SKCDpgJI 

MfSStfT-gSo ISSi^3, 4, 5T-!&BJ§bfcB*fii{i^ 

[0 2 8 5] X, 08 4©i-5&> 7d ^^0^^ 
^.I3SS^Mt*^BJ©^SE0g 5 SrffliAS 
4. ^09 5ttASK©fe»^tB®S3fe* s -r-#S < , 

[02861 084 fctiag^B (R e c o d e r) /at 
<s«S (Transmitter) £W±mW (Play 
e r) /&mffi. (Receiver) <D7v vtm&TF. 

To 

[0287] m8 4(D7ay?miz&^x, mmm 1 , 
se«i4 3 (Dmmm 5 <dv sb- a sKg.mjj3.&mm 

7aC:fc£*>;i, §fsS&4 3©§<t(H)g&2 4 a^ttjftfl 
£.m*5rT>7 8 5 7 b 5 d t C <fc D . r£<|H] 

#;£T-ttej£gm£:}3^T«:ASK{§*3- 

ii^TVSB-ASKT-$.5f:K), VSB-ASKfl^- 

£ a s k ft ^ t *b& u t mm + 3 o 

[0 2 8 8] 0 8 4©»flMfcRli8-*-Sfc» HDTVI? 
ttVideo encoder40lTE8^fe^2 
^©^-^{CWS.ft, Slr-^?iJI±ECCx>D- 
^7 4 3 af^t)ffft$jl, ^2t=-^?U<±ECC 7 
4 4 at-Mt)^ftlSnfei, Trellis Enc 
oder744bCJ;!), M" U *«F9fl3SilT. VS 
B-ASK©Modulator749CA5. Rec 
oderCS^HOf f set Generator8 
56CJ;!), Of f s e tff^<felrax.fe±T-I3S[HlSS8 
53ICJ:^ l^r-7 8 5 5±iCia^^ni>o 
g© Transmitterl ©J©^-J± Offset 
Generator856fc«fc DDCt7t >y hmBE^ 
ASKig^ta^^-a-TUp converter5a 

(S^4 3tc^-v';T^^^t:^?,. ^Hs^nfcmiifi 
©4VSB, 8VSB, 16VSBOVSB-ASKI 
^&T>^±3 2b{C<fcf)§fI$tlSfS[3lS§2 4 a Slg 
«^i§8 5 2 a^ATJ^n?). 

[0 2 8 9] laKSCTiBft^n^iBse^ttfi 

^-.y K8 5 4 aT-S^^nTS5E[Hl?S8 5 8 
b<^ii8 5 2 b^e,ns. 
[0 2 9 0] «^g§8 5 2 b^A^^tifeM^Ji^S 
8 5 2b©7-f;i/^8 5 8aS:g^ §uifi©VSBI|© 

ASKgaa8 5 2bctD. ts^ns. «^{s^-© 

^1 r-^?iJH;ECCf3-^7 5 8 alCt ^5- 
ITJE^ns i2f-^MTrellisf3-y75 



9 bi:E CC?3-^7 5 9 atiS^-fJIEStl 
■So ^lT,tftr3- ^4 0 2 tit), B*^ff-^Cff 
S£*lHDTV, TV{I^feb<{iSDTVCDft^*Sf±i 

[0 2 9 1] Trelli s??^bfg©iIADfc:«fc t) [5]g§ 

©±§-£\ §/§*84 3©F ilter85 8 att s H 1 3 

t4£fc-=>fc, <LSOFilf er7 6 0 a§1^5; 
MPT**. £©»&, ttS^VM^feWfc^^^ 

7tn^TV7-fW7 6 0aS-ONU 
OFFtS^fcCiD, FilterCiSff 

[0 2 9 2] £&, B8 4om£mi7 ! -*m±m27 t 20 
— *?|J©*>, ^27=— ^?ij©^*scc^ — b— r-#4>& 

ff38-?>£-Hi& 7D'?^©-f — i?^— * ©'n y ^rff $g© 
Ao*H%High priority (HP)fli 
£ejat/§e^-r£;r t>, • >77i,-^, # 
iffl^^D y*©«£fi^B£££££^£;i,k#T-£ 

o 

[0 2 9 3] Sfeil 37, 01 72i;fvt,tot:8V 

sb^i evsBiDe^git^t, ^n^»$n^ 

*>*;i/T?5g£, HighPriority (HP) ft 
m& d© n - r* >©^V>^©+J- -V > *JlsX-m 
5o HP«*©3i9-L'-Mtfi<&*fcK>eaa5fc*5 
V*T**gflE>'>f X#$S£ Hf^ftLLowPri 
orityfKLPJIfiis^tLtt,, HPfjlfg 

[0 2 9 4] (HS£0iJ6) &6©§dK0!lfc: J;t>*08iB© 

3. ^#J5lr&^tte^0ASK^7?5${;:##gB,8£ 
jifflbfcii§-&£;^bfc#, (HlbJpST-El 7 3©:TDy 
*Hfc^r£5fc*tt©ASKE*&a©«SlB*li£ 50 
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PSK, FCK, QAM£#3PJ!©C-CDM#5££M 
ffl-r*^ fct«t »)»Jiaf*J:og^BJlSi©*«©«SLI3 

10 2 9 5] tf, 1 6 QAM-S>3 2 Q AM©fi&S,i2ti 
B4«t«K:*»fli©C-CDM#a:*iSffl b&Wfefli^ 

5 t?3Hfc© V S B m 9 A S K £fl§V»&eaS • gB£& 
miZ-o^xmMLfzti 1 , ;Oi8 4©ASK|:QAMt: 
13 £,ft.5 0 08 4, EH7 3T?ttO 

AMfcC-CDMSf»fflL&»^-ftK^-r*. filTQA 
MS C-CDM^fi-fbbfc^CSrSRQAMtPf^. & 
*H 1 3 7 fcH 1 5 4 T-fc£, *^^y^fAtlS 

[o 2 9 6] ^8 4, 01 7 3imm-r&t. mmm 
^>3— ^4 o icomim^>-=t~y4 oiati 

2iii^ai>n-^4 o 1 btit>](s«<B*tfil«g^t: 
#gfb;E$§b, A*g|5 7 4 2©ff>©^ 1^— ZMXtigt, 

7 4 3 H L Vxj«^«F©iaj«tttfte^fe, je 2 ^-*?u 

AtjSC 7 4 4tH„V H j£^ft£&ffitt0MMre&A 

73 b, ^®^g§8 5 2©^©£§|g|57 4 9 CA*t5„ 
^1^-^^IJA^7 4 3T-fct, ^^-IIIE^-KASE 
CCgP7 3 at43V^T^£^^l■^{c:^^^JD^^^S ( , $g 
2^-*5UA*rgB7 4 4 £A?j£ixfcie 2 ^r-^Jfci: 1 
6SRQAM, 36SRQAM, 64SRQAMffli 

2b it, 3b it, 4bit. {C^c^„ Z(D{S^ 
it E C C 7 4 4 a «k 5 M £ frfc ^ T rel 1 i si 

>3-^gB7 4 4b(C«tD 1 6SRQAM, 32SRQ 
AM, 6 4SRQAM©1^ 012 8 (a) (b) 

(c) fC^TTrellis Encoder7 4 4 btc«t »3 X l 
/2, 2/3, 3/4©Jt*©Trellis^^b$n*. 
0>J;Lfcf 6 4 S R QAM©«^ jg 1 JlJtt 2 b i t 

T-^2^-^?iJtt4 b i t ^©fe«>012 8 

(c) {C^-r«t^feTrellisEncoder7 4 4 b&fflu, 3 
*> i tr-^t4b i t i: b*:Ratio3 / /4©Trellis E 
ncodeS^fa. 4ASK, 8ASK. 16ASKCS 
^'*tt-pl/2, 2/3, 3/4©M^Uxi>r3- 

•S — ^T-i ^ -|JIEtg?j3&s±#S fe ifclB]— ©^-^ — U 

*A9&IB«S£Sfe b < {±fej@l^©ft#gfe^*ttJi^ 
5. ^fE^J5T-^BJbfe8 V SBOfcmisXy^ACDm 

3bit/symbolT-fe5fea, EI 1 2 8 
(b) (e) fd^vTRa t i o 2/3 ©Trellis Encode 
r7 4 4 g. Trellis Decoder 7 4 4 q£rffifflT-#, 
©^ny^BttHl 7 l©J:-5fc)&5. fib. Trellis 
Encodefcfc[I]e§;bM*?££&5fc«>, H»J6©B8 4©^ 
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ffiAUT^fe^. !g 1 t 1 -* ^ £ 0 !g 2 r-* ?>!©;£# 

St#£ft3o Sglr-^jWTre Hi s^F^llSS 

■Stv^^a^feS. £f3©iMmi£&60!l5©06 4© 

iagB7 4 9 T-^$tlfce^{iI3@S^[ll^8 5 3 
VT\ /W7^«tS8 5 6C«fc t> A CAW 7X£;hJf 
rtiS8 5 7 afci&HlrtiSi'UBft^y H8 5 4£J;»)i& 

[0 2 9 7] IB®©^©?*— H£01 1 3©fB& 

toMHl 6 SRQAM©£«^8 5 9 JCff ?g#IB& 
f c © 2fig© 2 f e©JSa£8c£fco/W 
D v hf „«^8 5 9 a#|s]Bt£!a^;Sft3o Jfflggtf 
B iA S *S/W7Xlf 8 5 9bCi^ A C AW 7.X £ 

1 1 3t^-T3S©-5*» 2«©F&»^©^fM3^*s^n 
T^6fe*!\ I2@Hi£-e#.5B8tefci:Th-l-2, Th- 

^•8 5 9£?> 2B^:TA S «^8 5 9 Cfc^DaCfrASfB 

[0 2 9 8] ±fi<§£ 1 6 SRQAM^fflMfe^ ff 
^■jSEBttEll 0©«fc-5t&£. X3 6SRQAM4ffl 
^fet§l£\ 01 0 0©<fc-5tC&5o 4ASK, 8ASK 
&J8V»fc«^\ 06 8 (a) (b) ©«fc-5&E 

Bi:fc£<, c©ff <?£lf£-r3*§£\ J* 8 5 4 

£{1^8 5 9WD»; h«^-8 5 9 a#B£ 
£*U lfrtiS8 5 7 b«c«fc?)itrtj£i"i$. £©{!<§ <fc») 
aS^«S*@KS8 5 5 8 a£«fc>) 2 f » 

&S/WD>y Mf-sff p*s^^g|^?x> l/2#^ 
i§8 5 8b£«fcSf«©l®&M#IS£;**x«iig|S7 6 0 

{cise»n5<, -©w*fe^nfca5ii&*fliv^Ta^gB7 6 
oiz}5^T£.m^&mm$tiz>o za>m. hdtv^ 

©i^C/Nfil©^V^MIBS^-7*8 5 5£ffl^fct§ 
-£\ 1 6 i^©^I^©#SiJ b-?>-r < 7k -5 fetoai^giS 7 
6 0lC:fc<,">TD 1 fcD 2(DJS&5&mMZ1xZ>o * bTj® 
^3-^4 2 2 {C «fc ^S^tl 5. HDTV 

VTR©*§-£0!|x.«l 5Mbp sOHDTVCSty |- 

^XhttSV. SEBS-ST-rUISOVHS^— 7* 

£ifa£ffl©iSC/NS^-7£:fc£l OdBjy.±c/N© 

/B^fc«1^ttC/N<5l#<£V'';fc«> 1 6ffi-$>3 6{S©{t^ 
,4^t#S!t5-i:liIl<*5, d©fe«>^l^— 
*3*JD 1 ttB^T-^Stf^-?— *3*JD 2©2b i 1 1) 
U<{43bit*»L<tt4bit ©^— *?iJfc*IS£-e£ 
■$\ ^1^— ^^J©2 b i t©^— ^©^tfff^ix 
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tt>m i ^-^^©{si/- h ©fi^®^®^, m&$)iz& 

#l£fcf 7Mbp s©?-* KNTS COTVfe^^ai*^ 

[0 2 9 9] Stil 1 4O7D>y^0i:^t<t?{:i 
2 y^—S'miiitJ^ 7 5 9 i: 31 2 t 1 — * yiJA^gP 744fc 
m2m^^-^4 2 2 a£«B8U fir- ^^JDi 
©^S^^-TSSBQP S K^©^Hfg$r*,ofitf >y 

io h h^©i3®s^e8 5 1 -zHom&Mmt 

£#frx.3„ o£ t) «7-f h'NTS C>7\s— H©BH£<S^ 
£IB&S£T-§-5«, ±££©HDT VSMCDHItfv 

^—7" 8 5 5$rC©®t:^ bU-h*ffl©^l3^S^ 
SE«TJII£ U£*§£\ 1 ^-^^©D 1 {1-*§©^#|? 

f^n. '71' knts c«-^#Hi*^^ m27-t>m 

ttH££*l&^„ U|5lbPiSS©HDTV«^-*si3 

^nfctr^^-^s 5 5 £B£bfc±§-£\ -^-©a 

20 !&&«/&©f3tilf£SBT-fcj:HDTV<»^\ -7?©fgi$i 

ttm&Lvi'&mm&Mw.-z&v -f kntsct vm^m 

*) 2S©pgJf©t§-&#|fc£C/'N{fi£fc 
c>^— T-ii^^SIB^S^— * lx— hSrfeo^|i©H 
T- 4o©$a^t>-e-©^±S^tS* J gia-r5 i:v^■5^:^ 

«EDTVOf3-^ffliBiSttHDTVOf3-^ 

hTSI^T-^S. COi^tHDTVtEDT V©IuH 
30 ©IB©S5fetg7J^S'fe5 2o©^-Y7*©f3giS^g^ 
UST-^Sfctortijev a>WM&W?%. T- § S h l > -5 
£&JH#i&-5,> *fc^ffl#4)ig5fiBt&©C / /N©lSv^-7 
*>e>fi«&©ffiC/N©^— ^STn ^^cBiKtCJSbT 
■^©iPKgEbtC^-^SlRT-tSo ^©.fc^tCSgltt 
£5fe££^*>fc# ^fiStttff?,Jx5 i: h lzm&t(D 

^S©*f&* s SIS-r5c:h*)qItgt)&:s. c©ffe©13 

Mjsmtis-c&mmmi. 3x-si^bfc(4ffl^{c«ti> 
40 [0300] mmm5x-m.mhtzASKiz &z>m&i>x- 

t5. ^S2ffi©IB^<&^-<lfc:bTE5 9 (c) (d) 
•^16 8 (a) (b) C^n5t:4t©ASK«8I 
©ASKCl^S 2^>©40l/-:Tlc#l7\ 21^:31 
©PSSYbT-^So 

[0 30 1] ASK©l^©7'D>> : >ia;i8 4 i:|S)C 
T-feS, 017 3©iaJC*S. TrellishAS 

50 7^— ^5r^S"Jfti-r5c:i:{c«tSlfflS6g'&pg®l3fit^T-t 
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S. 

[0 3 0 2] C£T?«#«tti:©2iMtfco^TaM 

s. mn, vTR*©gB»B^HE«©a»*»se-rs» 
ts. «*tti o^mio^-T-^it^Ts m&c/nm. 

fcfcl OdBtU:|Sl±LT^S. £©»£* 5|:£*>£> 1 0 

[0 3 0 3] L*>U *««§©»&, Sfr^—T* 
T-j£ 1 7 s — L < fc*8 25 s -* JUfelB*||£-*-58l 
*&£-^><So ifefc:^? 1 — 7"©C/N*s^;itl(C(Rl±Lfc 
BfrireJWBBIife^feSffl bT*«-tt±(ft©7 s — ^»Ji© 
5 f -4'«l*tf*3 7 s -^JU©5 s -^Siaipu «*tt3 
PSS©6 4 SRQAM^B ASKftJBftB^-r*^— ^ 
-H D T V V T R#9&mtot.ft±Mm&U*>tt# 

m-tZo z<DWteMfe&mwivtcmm&X'*ftBn, mm 
3B2 7 s -*Hiu.*»E«B£-esfc:vMB*» 

©2«©^§3^^ST-S^bfe»^ Sfl3 5r-* 

IHa»M©SiWtS«%3a:Ai&W* % !3»:r-*S£te 
at $ S i: i^-5«UR#» 5 . 
[0 3 0 4] CCtH8 4©S^iM^©KBgtg5 0 n 
^-TSBtteSB^— 7*8 5 5 K 8 5 4 

B£ISS&8 5 3 let USKMBS 8 5 2 

i^So m^gBtt^ss^j i , 3, 4 tmimmttmnF* 
•*-<5&»g&iBs*w-rs. «w» 7 e o e j- & * 1 5 s - 

*?JD 1 fc^25--*?lJD 2£B£U »2^-^jaii 
Vitabi^n — ^^©Trellis-Decoder 7 5 9 b£«k!K c 
ode gainCD^J-^— fTIE££tu j^v — Mi<g< 

■SixHDTV©UMfc«^56JiB*$iiS. 

[03 0 5] fil±tt 2 o©Pi® £*>og^f3glS££iB 

©Mas«T»4*s, *c 2m<D®mmmiz irnommm 

m Sin*, tz 3 Jl©l£ff©tt&flBft|f££;B©$M-tt * H 

l 3 lo7D-^i^utisit^ eg 
8 4 fc|SJ U^^T- $> S **SB 1 5 s — fr M £ T D M «fc t> , 

5. 01 3 lCStiai^ ^-rHDTVrf-f-Ji^lli 

«^>n— ^"4 o i &<Dtp<Dm\—\wi&x-y=i—5ri 

0 1c};Sl-2Itx>3-^4 0 1di:j;^ ^ 

£*xA*gfS 7 4 2©|gl^-*$ajA;>jg|5{::A;b£*lSo 
MP E GPls— K©j®K©5"— ^JDa-ittECC coder7 
4 3 a£;fct,->TCode &ain©^v^t}|JlE^p^b^^ 
*U Dl_2fcfcECC Coder 7 4 3 b(Cj3WT®«©Code gai 
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n£*-^t>iTIE??-s§fb££tlS. D^tDUtlTD 
MS7 4 3 cCJ:0l*IIB*«<b*nH — o©7=-*3?iJD 
^il&So D!i:D2B:C-CDM^gP7 4 9T^I8£ 
v K 8 5 4 C i 5 8 5 5 2g 

[0 3 0 6] SifcBSfctt, «jst^y K 8 5 4Cit)SS 

^nfc!B®{f 184 x-mm bfc© t rw©h^^ 

<fc?>> C-CDMft«»7 eOfc.t&DifcDZCIWHa- 
ttS. JISIt 1 — d'JlID itt* l^—^a^SP 7-5 8 ©tfi 
10 ©TDM937 5 8 cfC^T, 2^t7ft >*;UD 
i-ii:Dl-2t:^|g$tLSo D^ttCode gain©®V>ECC 
Decoder7 5 8 at^MT. p1=TIE*tl 5^*^. D!_2 
{Cit-vt D x-^ttiKV^ C/NttC^T *«W$tl*l-l 
hB^3— ^4 0 2 a££9 LDTV#Decode£*UH:fr 
£*xSo — #Dl-2ttCode gain©iI#©ECC Decoder 7 
5 8bfc:fc*^T«i>niES*i4fe«> % Di_i£it^Si; 

-**4 0 2dt*V^Ta«$*U Da-xii^^tlT, -7 
20 -f KNTSC^l/— H©EDTV**ffl***lS. 

[0 3 0 7] g?25*-*?iJD28:Trellis Decoder 7 5 9 
bt3«fc t)Vitabi«-f-$tl-> ECC7 5 9 ati!)i7- 
ITIESfts Ifl2i®^>:3— ^4 0 2 b£ J^itSiSH^ 
{f-^fctK D,- lv Dl-2i:-&J5K$nrHDTV*saj^ 
£*lSo -©a^©D 2 ©C/N©g|fiS{iDl-2«fct)^t 
< SSI" So S£-=>T^-7*8 5 5©C/Nfit**-/h;*v^ 
£\ D^^tJLDTVtfSt^ il3t©C/NM 
5 Dl-2-=>^ t) EDTVAsg 

C/Nfit©iSv^— 7*8 5 5£ffl<,>Sfc 
30 D,.,, Dl-2, D2oJ 5HDTVe^*sS^^fLS„ 
[0 3 0 8] ' o LT 3 JR©RM|©tt*UB&|f££gB# 
^S-TS. HuiiEC.t^t^— 7*8 5 5<DC/Nmt.^X 

^©ft^CSbT^-T*©^— K&SiR-rsitiA'& 
* J Sfc^^a^AS$)So 
[0 3 0 9] ^t^ii?5ll^B$©|igMi3^©^<&^ 
511 3 2©iB^b^y^m{CjjVr«fc'5f^»7 L — 7*8 . 
40 5 5±lZi±T^X-^A(DBmh^v^ 8 5 5 &h.W<D 
7i?^'X'&(DB<DmM\-f>y? 8 5 5 b#fBi*$ixT^ 
So S^^^IBSh^ '^^855 &(Dtp£:$\UZZ 

©^»IB«««8 5 5 cSRIt, ffe©fiC*!££D 1 -2§e^ 
i^8 5 5 ditS„ ^tlS:#^©l3^ h-^ v^a^rt 
ti> 1 rmmttZo C©if JCiiLDTV 1 7 
' t--A^|3^^iXT^So A«Mt9©D2^tteft 
^•^ 8 5 5 a©^fflj^©D2l3M^^8 5 5 eCffi 
am^jg©l3^S^B#{ctt, C©BB«7*— v 
v MoUfffc*SfeSili4*J6:^ 0 ^T)H*[Rltji^(Rj©^ 
50 — 7*¥2l'J|}^t:{iT^^A©^^^ K M/- 
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*8 5 5 f btm^-r&ofcm^h^ v ? t-mLtt< 
m^mmizffizzixtzGi-im&mi&a 5 5 c*mfx 

SlllfCfS££*T,£o S4^;D 1 - a gfi(P5,fiMPE 
G l^CDLDT VtJDSiHT-ttfeStflil— ^©HS^r 
fta>Bft«{RH?»%. c:5 bT^t>S£B#£fctlg> 
F^fcf&ttA^iH-tfcCLD T v©fg:£fciii&aq?££ti 
3 fc<sM#fcfc^2£ S ct><Z>HIH9 fcflfcB-ff & S v> -5 

[0 3 10] £fciffiai>)|f£B#£fci:^y H h V-X 8 5 
g^-T «fc "5 fclS^, h ^ s> 7 ©— SB©«& b*> M/— 7. b 
&V\. b*»bx d ©*§-&£ ^VTfc 01 3 2 T-jjvTiS® 

TlSfcftLDTV^l/- KCDHKCl&nASF^WKlttS 

[0 3 1 i] *^Hj-r-<±§Bgh7>v^©-g)5 

0»V^«WtLDTVyi/- K<Z>aHfc£gBft?-*fe£>ffi 

[0312] zziz-mm(D^mt)m£.icttfc-r& 
jsmzifc^z. m i 3 2©*Tt^-r«fco(cD 1 - 1 g3s 

3fiS8 5 5 C£^I:J\ LDTVCD1 71/- A$r§3^f £ 
iiiifcCD^aiBa^S 5 5 Ccd— S5{c£ e>£j&v>fl 
J^COD,-, • D 2 fB^«££8 5 5 h^agHtS. ^ffl^t 
^{tS-y-^^V^^D^^tCttLDTVCOl 7V— A 
©-^©tiffitflB^nT^i). LD TV©S»)©t#l8 
SrD.-a • D 2 EmmM8 5 5 h©D 2 ffi©^8 5 5 j 

*;i'D 1 _: l ffl3~5fg©7 r — *iagfcS£4>Oo fctD 
!-ii:D 2 T- l/3~l/5©I«fflf-7±(OLDTV 
©1 71^ — A©tf#B£§3ST-&£><, A5»h-l/-7>iis$^ 
C»lr^T*65tl8 5 5 h, 8 5 5 j£§3&T£3 

l/3~l/5t&5, eeoT¥jS?)^jgSr¥©T^^ 

^■Ti)SS^^lS< S5, d©fc»D 1 - 1 ©^©J^-&th: 

£ £ £ 3 ~ 5 fsm ^mm k> b# c *> l d t v © 

[0 3 13] ^©7j^tt2Fg«©VTR©S^ D 2 |3 
g^£8 5 5 j £>«8tg#&ofc*\ it5^©^S£ 

•3B$tCH:«£T-t&^. -*3Pg)i©^«Stg^VTR{C 
ifct^Tti: 2 mm tifc^T 3 ~ 5 fgi£lrM|ii£ DBtK fc@K£ 

lStfH!feSVTR#||Itl>, 

[0314] te&m&mT'bmmmzimtt&m^tzw 

l 6QAM^©jiS©£i375S;T-*K pgJIS©iS&?5^ 



(33) &m¥-7 -3 2 2 2 1 9 

64 

[0 3 15] «&3)5©iSjSt:iii^SEl®-rS7j^©^|!gS 
m<DTi>* )VW TROiBSTaST-fctiffl^-* 

F^©iffi®©iffl^©^SP^B^f SctliftftM, ci© 

fc4&iiia©^-7'D v 7 ©^raift©-r*xfetii^ b^g^T- 

g-fctV bA»U *^©pgfi©HDTVVTRt-li 
LDTV^U— KT-ttfeS^. Ei®©£-7'D>.y7©B#Fifl 
10 W©■r^^TV^^v^^lij^$r^33l»)B^^c»^■r•gi>i:V^ 

[0 3 16] #S*H.S©HDTV©3/l©|ig/l§3S£fi : ^ 
fe*§-&13&B£^© C/N t?(4HDT V^©ig 
HM&KTVfl^ ^bTf3gtf?£&©C/ 

17 KNTSCfCEDTV^l/ — KOTVff i 
b < tt <£8¥&g N T S C © L D T V & \s — Y © T V fg 

[0 3 17] JiU:©«fc5C*^£ffl^fcS^ivB£SM 
20 M^TBU C/NaMgOfe-ofc*!^-^ 32.=>-U— h 

[0 3 18] (SQ60O7) Hfiti^J7Ji*^B^&4PgS© 

i»&pg/sej2iicfli^fc*©T-;&£>o $mm2X'mn\stz 

4Pg«©e^7j^t 4^©ISH^-^«li§&ffl^^to 
-y-^ci:{c«tti09 l©§fi^S«^{c^-r«t3t:4 
«©£{!«*£#•?# So 0£^1-J;dfc:gF l 9<H!l£3§i§ 
I^«8 9 0a, ^©^ffl!lK:m2Sfl^8 9 0 b, ft 

30 3sm®^8 9 o c, m4&mmm8 9 od^f§5o 

C © 4 PgJI 5 HSf S 7j S; fc O V> T . 
[0 3 19] 4|M«&£'*-*fc:ti:&HlcJ:£ 4S©^ 

spg«^^-iiiEig7j©^sy{b{c<t?. 4S©iia^ 

&%>2>&. mi#(±P&SP^©C/N^^^v^fc4^)4ST• 
A s H>iSIT-fei.fe«>. F§/1F.S© C/N tJx'S: 

v^o sne«jT-$)S©{±, 2 mawsmmt. 2 e©issfig 
®S:fflv^■r, 4®©pgee^^fToctT-&So t-i±. 

40 [0 3 2 0] i9 3{i^{8ilgS3©7 r D vtrElX'Ib&ft 
m®m 3 ttBft^BtSIK 8 9 5 t. 4 ^©mgllalES^ t>ffi 
m^tlZ* ^!S[HlSS4 0 4 a. 4 0 4b. 404c©rt 
gp©**fl«J55:«J5Ett, E 3 0 ©fg 1 H^ai > 3 4 0 
l©t£©#^|5]E§4 0 4©7 r D>y7St|5]b^:©T-|ttB^ 
{i^BS-TS. ;9-SIIhIES4 0 4 a «ttlBim@* 
HuVLtiS^^HHVHii^F^^-HHVx., H L V„©4 
o©fi-^{c^-r5o C©^-&, H L V L (i)S^S*!^© 

[0 3 2 1] ^TA7Jbt^e^(i^«-^lHSS4 0 
50 4 aH«t»)ia^fi£^-i:f£^J5K^2^fiJ$fi5o 
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T, XMm^&mmi 0 0 0*©HDTVlfOi^H 
L VJS^-(±giS5 0 0*cd, *¥«MfeS TV© 

[0 3 2 2] HuVue^tt^-WSItt 4 0 4 c 

§Jj*it*. «oTHuV t ffl*tt0!l*tt£ft2 5 0*, 7 Jc 
¥J*ftjKttl/4£&£. ;MLLiti:«ini: 
L Lf8,jHZE.m%H 4 0 5 a C i t> £E$§£:h„ D 

[0 3 2.3] — H L V L ©i««£&9-© 3jE3&fl-tt-&J«S 
7 7 2 c££ trio© LHff^tc EEttSMO 
Sbti'JffiM^tLDa-a^^bTtfi^^nSo d© 
*§£\ £-g||5]E&4 0 4 c i:£fi6»7 7 2 cOMCEffiffi 

£3oi8f{:rT-&,fc^o 
[0 3 2 4] fl5^£^©H„VH, HlV 
»tt-&dE»7 7 2 afccfc & — o©H H V H -Hfi^i:& 
^>o EE»©-^*«Sit7k¥i:* 1 0 0 0*CD«£\ ccDff 
^fci^Jc^, 8ifi#|p!lc5 0 0*— 1 0 0 0*CDfiEd*t> 
0 0 * UT^Sf EJg& 404b£«fcD4 oOJSlc^iC^^ 

[0 3 2 5] ttoTH L V L tti*l:l,T*^ MmJjftKD 
5 0 0*— 7 5 0*cojER^*s»JtSJxs 0 dixftHH® 
-^iict^o f btH H V„ N H l V„, H H V L ©3fig^H:7 
5 0*- 1 0 0 0*<DjEfc#ftfe%, l§ri£f§7 7 2 bT*-& 
a**U HHfi^ktti)Ej|iSP4 0 5dTEEIB**ix D 
z - z {m^t Uffi^^ti^o — SHLi^ttDa-igfk 

«0*-2 5 0*eiT©JS^ LHo£ DD^ifJi 

2 5 0*6l±5 0 0*WT(Z)««a»JBjl^HLo* 5D 
2 -ifi-^tt5 0 0*«±7 5 0*61T©J8^ HHo£ 
t> D 2 _ 2 {g-Sf &7 5 0*J£JLt 1 0 0 0*felT©«JBa»J5E 

v>T^j£#!i 2 TMbfei8 7 £)i£{tgS 1 <Z>* <£>#gtE] 
B3(OSBdS«S*iSCfc«cj:») % 4Jf 

[0 3 2 6] C^bTBMS^-^flJStBJiSfiSIS 

feB8 8©SB2S««i:rau«J«fciMp-eft4 0 fct 

3 7<D*j«#5 s -^afii:*&5. ^i^j«S3 7 
[0 3 2 7] ^JE0!|2fc:;^TH8 8CDS{s«6D^Dy 

tls lTIE£tt, Di-i, Dn_ 2 , D 2 - lN D 2 _ 2 <£>4 
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[0 3 2 8] iIfH9 4tt#j8S3 3070^*87? 
$>£o A^^tlfeDa-^ D 2 _ lx D 2 _ 2 {f^-fctfEf? 

^£P5 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 d^^T 

H, HL, HHi^i:%^c £©«^B\ 7G<Z>l*«Hg^ 
<0*^ mkLLttl/4, L 

L + LHIil/2, LL + LH + HLii3/4, LL + 
LH + HL + HHttlCDWtgii:as. LHSftt^ig 
10 5 3 1 atcj; i)^|||*ixHI<fe^J««5 4 8 afc*^TL 
Um^t&mZtiTmiML^f&StB 4 8 c(Z>H L VJH?K: 

H3 2<DBMfc7 r a-^5 2 7 7flftB9U&OTf#*t'So 
— S\ HHft^fcfc#g|t§5 3 1 bfc,fc!)£«af*u ®i0 
6«»5 4 8 bt:A*$ixS. HLe*J4IB«'&iEKSB5 
4 8b^*^THHe^^J3t$*ix H„V„-H{g^ 
&5#@t§§5 3 1 c£«fc 5^m&Jx. Q«fe^j&3ff5 4 8 

fc&5^Jffi»3 3*&tB*S*LS. ^LTS88CD^2 
20 S««©m*SB36tfTVe^k*5>)Ui*$ix* 0 C© 
Jgfl^^Sit 1 0 5 0*. S1 0 0 0*©HDT 

[0 3 2 9] TV«^©H^PL<ifiigt^ 0 09 1 
4:13 8 6£— o££ £#>fcGD;6SE|9 2 <9fci£ffg/f 
T-fe^o -OJ:-5i3C/NCDfpi±4:^*>^§M^8 6 
2d. 8 6 2 c, 8 6 2 b, 8 6 2 a^TDw s 

30 [0330] mmn^cDmmfcmcDm^m 9 5 

«JSEI©«fc'5fc:C/NcorRi±i:i:t)jcLL. LH, H 

S^rSl±-r^o L-Ld CDB# L L fg L-Lc«L 
L + LHff, L = Lb®l$LL+LH + HLff, L 
= La^LL + LH + HL + HHI^It$^o 
t£oT, 1/4, 1/2, 3 

/4, l©»«©H»#*^CDaejft«-T?»6ilS. JR 
M^^SBUfe^JR 1 0 0 0 *CD H D T VCDig^ 2 5 0 
40 * % 5 0 0*, 7 5 0*, 1 0 0 0*©TVjg-^A s f#e> 

L aT*C/N = a, LbTC/N = b, LcfC /N = 
50 c, LdfC/N = di:a5S^CDSita-e2 5 0 
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5oo*, 7 5 0*, i o o o*(Dwm&mt>ti 

5. i®fLaW?*C/N^TU HDTVOHR 

;i/^lf©B*^T-tt7 5 0*. S*rt©DSfe^T'B:2 5 
0*. 3-^h^§lt5FMt-tt7 5 0*, 
©GMttt2 5 0*. mmt(D^1&t$,T'&2>Lf&& 
Xt> 2 5 0#©ij»fB£T-#£o tLt©cfc-5£bT# 
^B^©PiSeiS^ffl ^ -5 £ t £ J: ?)^^Sg$-nT v 2> 

■n JCT-ttsms^x- § & fcjfe^x- set- % s <t a 

£5lZDi-^*>*)VT-^(DffeM<!>7j-V#1$.mh:m 
b#ffl©#fflD£i&3£U D i- 2s D 2 - a , D 2 _ 2 ^+> 
*;i/-effe©SSfiC, B, ASSETS dttcjitK WHS. 

h©SS!l$:SfcL3&:AS?)ffe©3o©#|i^r1t— 
bT^-TS i: 5 ^Sffifb©^ 

[033 1 ] (^6^1 8 ) bit, & 7 commm^mmiz 
-«§£~>x^- 2><Dm&mmfcfom bt t> ©t-& 

\^X-?mi 6 2fr6A*£:h.fca§£#©^ttffiSgSI5 

4 0 stz&vmm^fzmmmmvT—pD!, d 2 , d 3 
tmrawbstu ^fjgB7 6 5iz&^xt>-< ^ 

4£:fc^Tilu3&©SRQAM^©|SgJIM©£I8£gl:J- 1 
0©jJ85£?£fc:©tK r>Tt^fflS7 6 4MT?>T 

^2 2<t fjjge^ftx ^-ri>a*^T-s«^ti. ffe© 

[0 33 2] — ffi©lgi>^ojfH|f(iSSfeiiP 

£©£fim&fcbT7>5^2 2fc«kt)g{s;**l£>. d 
©§{§fl^ttSRQAM^©®»^©^i§4 5lZ&^ 
T, D», D a , D,©r-^i:U«i$tl5. «g3fs 
^*»€>tt*-f l>yiB7 6 7fc*WC*-f 5 

#&aj£*u i©^-f 5>^ffli*tt«F^fg»7 6 sea 

&mm^D*, D 2 , D 3 8:{$*gB5 0 3fc*5lr> 

[0 3 3 3] »!lCil 1 6 0SllCD7D9^iC$,5 
<k ? t 6 MJfe b < ttflf © 3 offlgf t;b 7 6 8, 7 
6 9, 7 7 0, <D&q>>t^\,Z&&mfem 7 7 1 , 7 7 
2, 7 7 3tt^l 1 5 hmm<Dxk&mm r 1 6 1 a~7 6 
1 j K5HS*©»i:iSJi;?--\'>iM'S© 

SB 7 7 4 &&mmM(Dmm<D h 7 7 sfi'iSgCEffl 

u cftfcifc bTg-SSfe^^©^-^ >^;i/ffl^»©f!l 0 
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[0334] il 1 7 Ofe&Jj^CDmm&m Y^y-iv 
*&*m Cwt i-pfciQP S K&Ztf&l&rjC©?^* ;u 
a^^ritT ttS^-fe;i/ 7 6 8, 7 7 0©Ach©ei£§ 
«ttd = A<0BIK:^f «t-5CR|«dR#UfflJ»*2b i t/ 
Hz©f-^7 74d, 7 7 4btd = Bffli©r-^ 
7 74 c^W;T-^774dft!), £©&&££ 
WCt»2b i t/Hz©— «Jfeffl«aR|Uffl»*^»S. 
— 55\ *»©fflrS»tt*JiJlb7 75a, 775 b, 7 7 

5 c©«t5£t:;u©gttJUfci:d3i±An&«#;s<, 

10 tzmV^y-i ypjtbr— PI 7 4 efcTjvTJ^KK— 

**jjvr. Ji2©^;h,^©ife^T*tt3£{3Mtt4>£^o 

HP^©h^7-< ^STF©^— * 7 7 4 etc*tbTS£ 
*©t;i/7-il©gll±r-^ 7 7 4 d fcjjvfj; 3 Jc 
|5]b2bi t/Hz©«fflR»*f*ot. o 

*5 h77^ y ^§©4>&^i;£;z>k:&^^i;;L;*>£.|H] 

bt v» « i: ^ - j o 

fe^S3©16QAM, 6 4QAM^©^ffl-fb(i^ 
fcHdS*U»©R©«MinfeJBS* Sfn^h 

ja±«DiffljHjSia«&*. 

[0 3 3 5] SStfJtctth^-r y ^ft©^tvtft*£fc:fcfc 
^?&£(£fr*£itt< U h^^w s>-J'fi©'_i»5:v>Jfe^fc:tt 

30 -5„ ~©Ci;£01 1 8©*^©HJS«f!J8H^tsa 

h^y-i vt-frifim&m^xwiBM-fZo mi 1 

8©Mitt±*?.IC§H:;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 77 0 a©A-A* ^±©ilft^S^^ 
1". Set;i/7 6 8 , 7 7 0lift^^A5it;i/ 

7 7 0b, 7 6 9, 7 7 0 a(ift>^SAJ:Itl 
&Vi5^>*^PB©JH®?&£#JffibT^.S. ;:*!,£>© 
^•■^>^;Ki^-§©-fe;i/© h5>yj ^^fitcf&bTS l 
1 6©»JfeS»J»ig7 7 4 ICJ: ^ >^;i/?S7!)SJiia 
^•y-^tl-So ^til 1 8lC&^Xd = A&A3-*>* 

40 ;i/©ae^fi©^Sr^-To d = BfiB^V>*;i/©a 
fsSSs d = A + B(i^>>^;i/$:iQSbfeii{3S 

TFttiih77-f PJi^i:AP©7>^ 
S^t. §i-b;i/7 6 8, 7 6 9, 7 7 0 T-fctmi©SIJ£ 
bfc SRQ AM^©^S©pgaSfe3l7j^^ffl 
^T^5fcftr-^7 7 6 a ) 776b, 7 7 6 c 
ti^C, QPSK©iB«dR*Jffl«l*2 bit/Hz© 
3fg©6bit/Hz$ra^)lJ2Se-C-H:»e,nSo ffl 
iagBt:v^<(C^^&V^4bi t/Hz, 2bit/Hzti 
'MS. S^S/^-SKS^^k^jMH? 7 7 a, b, 

50 ctC^-TQPSK©gm-fc^©*££ttt^T2b i t 
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± tfs c: k ± *) mm<D&m-b)\s<D*;g: z . 

6 4 SRQ A M**fc©^ JBM4*i^j&» & i: d 5 X tt 
SRQAMCD^>7 M§S= 1 £ bfc^QP S KfS 
§{8U 3EOi:£3T?fcfcl 6 SRQAM, ££,££61-? 
»6 4SRQAMfl§gt5„ ftoTQPSKiClt^ 

A M ®^§{s« & S&{£ fc # fib©SK £{fT- 
Ell 2 2©;/D 'y^Et^f 1 6SRQAMO! 

5. Ktt«IS©»*/h£if-Bt£#A5'?fe£. 4SRO 
AMCa-S-J^^fUffl^AST^^fetojlK^aiS < 

[0 3 3 6] W±©<t-5CUTI1|1 1 8©d=A+B© 
t f © h ^ 7 v ^ic^rfc t tais^lit s c i 

< ©-9- ymm & »BTf § 5 fc «>-y- ^siua $ h ^ 7 -r 
l^o 

[0 3 3 7] &C01 1 9©^— £©RF|HEgE£fl3v\ 
T£-*-f A*Dy h©7=— ^EB*iftWrS. 01 19 

(a) li^^SO^'f A^Dy h< 01 19 (b) & 
^J£{BJ8©*-f A^D y hS^f. SI 1 1 9 (a) fcijs 

-r<t a c«e**st©asft«aiffliaafc*iCttD ownoj 

»)Sflb^^?,^^©^©^t/SISISA-e^©^ □ 
y b 7 8 0 &X'mmm^S^m*), XD»h780b, 
7 8 0 c, 7 8 0df^A, B, >*;i/©^gg 
"v©»««*fe2&*. fcfcUpflh?* SJfcB 
^151^, ffl«»BT^ia^Dy b 7 8 l a, 7 8 1 
b, 78 1c, 7 8 1 dfc**H»H»^ a, b, 

[0 3 3 8] *^©®^ 0119 (b) 
J-iiuxE© 6 4 SRQ AM#©^«M£i£;fr5££ffl^TO 
SfctoDi, D 2 , D 3 ©#^©2 b i t/Hzffl3^0 
mm^ 1 — A,, Aa^— *fcfcl 6SRQAMT* 
^!5feK)^D-y h7 8 2 b, 7 8 2 ct7D^h783 
b, 7 8 3 cfC7]rr«fc-5«tj2fg©7 ; — * ^— b tft 
So |5J— WKT-i£3«-&4^©IKHgT-j&h<3. toT^ 
-TA^n v b 7 8 2 b, 7 8 2 c tt*#-©Bf F^C * 5 . 
C-5 bt 2{g©lS$g^«#01 1 8 ©7 7 6 c©^2Pg 

A^D y b 7 8 2 g, 7 8 3 gffiE 1 r-^fflI 
§{s#6 4 SRQ AMT-*Tfc>ti3= ^3fg©e^gfi^ 
t>-otz&>, m~ hX' 3{g©E a , E 2> E 3 

©3^>*;U#{£«T*iS.g>o r©*^ISftHOS6C 
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%:mimx'mgmirz>z. tifis&$nz>6 ^ct^ti 
3 {goms&m-mm&L^xm ztizt:^?® 

Mifi&Zo flu ^©©i§rtt«ifeJig©3£&T*;L©££© 

01 1 8©TF©0t^-r«fca(C^©fgTU{Ci5^T{i 

io mz^xm^m^mmizmm^mifimm^tix^ 
•s. : ee-pTTF©0{zjav^^^LTv>a o tot*^ 

[0 3 3 9] 012 OOTDMA^'fAXD.)- b0 
X- (a) ttfte**Si (b) tt*»BB©*3C*^-r. 01 

2 0 (a) t^-Ti^H, W— JH*«?re*-f AXD 9 
b 7 8 6 a, 7 86 bmA, B<f-+>*ns<D¥m~. 
©£tff£fTV\ A^D-y b 7 8 7 a, 7 8 7 bTS- 
*A, B3-^>*j]s<D?Mfrt>(DmmZfi5o 0120 

(b) <fc-5fcU JfcSSBB©:®^- 1 6SRQAM©! 

20 b 7 8 8 aT-A^-^*;!/©^^^ * 

D f b 7 8 8 cT-A a ^-^>^;i/©ii{f 5rff 3„ ^ A 
httittW l/2£&2> 0 6 4 SRQAM©Jg^rx 
h 7 8 8 iT-Di^^>^;i/©§{f^frv> N ;*Oy 

h 7 8 8 lT-D 1 ^-+>^;i/©j@ie^fTdo *-TAXn 
f brfrfcfcifS) 1/3 

[0 3 4 0] WC«»«**Ttf*fc»K:^Dy h7 8 

8p{^i^^^T l/2©^i'A^Ou/ hT" 1 6 S R Q AM 
©E^ff^?^ jUffiiXD^ h 7 8 8 rT-Sim 
©^-YA^D >^ h- 4 SRQAMT-fT-5o 1 6 SRQ AM 

^BffSAsSl^*: < * £ o y ©/J\ 

[0 3 4 1] VA±(D£o\ZL,xm.m<D\-^-7 j vtfr-fi 

iz'&t>-&x&m&&<frifi%mfex-g 3 tzsbm.w.wjLfcm 

^5&^*s|f e^fi©<gl->4 SRQA 

M*©j6f5tt:«fc»K OBI*tt*t:UT/j\Sft % ffin^ h 

WU3&J:-5fc±T©«Kiiai©e3IS«Stt*»i:n4jft#* 

[0 3 4 2] ($mm 9 ) eiT* 9 <Dmsm^mm^& 
-jgmm't&o ^jfitw9tt*»Bj§$oFDMe2i^scjc 
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X2y?mt.mi 2 4©OFDMCD§&f£fU10£;jvf. F 
DM©-it^5 0 F D MttB8f5++ iJ7SI^ 
■££.rfcfc:«fc'K -flS©FDMJ;9jS&&?f©fiJffl8j3S 

2. §12 4©OFDM©HSStC^-r«t-5K:OFDM 
©»^A*e*feiB5y365yaaftffl7 9 l T-JS^gfW7 9 
3±tC:r-*£ 1/t s®|HIH|-e£SU tr;7^>* 
;i/7 9 4a~e£Mn. ^O||-tliFFT^4 0 
$t)O^S4T*^f47 9 9^&FFT£&U i£fl 10 
St7?5*ffS. t s ©«ft'»Jl«;m)iH 7 9 6 ©W 

;i/©N£ttt g©#- KJBM7 9 7 
[034 3] §12 3O0FDM-CCDM;W7iJ-y 

a^©StaSfld9©«rffftBl9i-*-4. AA^ntHDTV 
e*ttlH«i>3-* r 4 0 1 ££»>fl&ttDi-i2: 
-ffitt) Dint D 2 ©3Jf©pgJf 

5. an? 1 — *jux*»7 4 3£i>^T, D.-jtac 20 

ode gain©S5V^ECC»*fbSaF*i, D»- a fi*t±a« 
©3 - F^-f >©E C CC^ff ft&^tlS. D^tD 
T D MSB 7 4 3 £ <fc B#m#ai»f b£ tu D , 
^i§S8 5 2 a©Dittai£8l££kS7 9 

•3, n-5r©C-CDM^ISi§4 a, 4b-©f U* 
SB £ A*) 

[0344] ig^£-(s*©D 2 fctA:ftg(5 742 

©&2^— *5!JA;&SB7 4 4£fcV>TECCSB7 44 a 
£:}3^TECC (Error Correction Code) f^F^fb^ti 30 

M/'J^i>3-^7 4 4 bJCii^T M/ 'J^^bS 
*l, XM#8 5 2 a©D 8 tt^j^JS7 9 1 bCAA? 
ft, n-r©^^— * fc&tK C-CDM^IS§§4 a, 
4b---©m2A*;gPtcA±»^ti2.o glA£tt©Di7 
— * fc* 2 A^SP© D 2 ^-* tCfc 5 &*© C - C D M 
taS4a, 4b, 4c-i:^T16SRQAMf 
£C-CDM^|§£*t,&„ C©n-r©C-CDM^ii 

5^'J7ftB 1 2 4 ©7 9 4 a, 794b, 794c 
•-•CC^,fc5£iS:^U&#?>Ji&f&$fi±7 9 3±tC& 40 
So 3d UT, C- CDM^g3;*ft;tn.5^©giaft■ 5 §• 
fci^ i£FFT(i]8&4 0Ci5, AttKIHl^W * >S? a > 
7 9 SfrfeBfrHMI©^ * >i^3>7 9 0£9ffc3*l % 
t s©I»-»*;HO^Hif 7 9 6 a, 7 9 6 bf? 
CftSo HS&^>#^NfM^7 9 6 ah 7 9 6 b©HtC 

tt-r^^m-m* « & -r fc » t g#© h b$m« 7 
saufet©#. s 1 2 9©^raia— {i^u^i/ST-fc 

9, Kl$flfltt7 9 7 a©Tgli?;i/fyU0^ 
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fiz<D&wmr3£ t> fi < t g sa^t a ^ t ti d s 

fIBt£i£FFT[5]E§4 0fr&©£M-9tt**Jift5J:3> 

;n*-*4 ObKcktK -o©f§^i:*>)^IMa5 5{C«t 
>K RF{I^fc£&{!;**T,£„ 
[0 3 4 5] §M*S4 3©i&f^^^^ 0 01 2 

4©^W^>*;i/«^7 9 6 et^t. gfffl^ttH 
1 2 3©A*gP2 4{CAiJ^tu gm&8 5 2 bfcAft 
£ft, 7^*;Wb£ft, FFTSP4 0 aJcit). 7 — U 
*«*CHIB*^ HI 2 4£;jv*-j:?K:RMN7 9 9 

■&t>mm&wn 9 3 atc^^ns. si2 4©B#FiPS 

^>#;i/{s^*»£ s jl^Sfffl©^©^^ IJ77 9 4 
a, 7 9 4 b^£gf&£ftS 0 .rft£> ©*-+• U 

125 (b) t^-T 1 6 SRQAM^fifi'iSM^fU 
fflC-CDMm4 5a> 4 5b?CSf,n2. f L 
T, C-CDMS1S4 5©#^?©C-CDMa^SB4 

5 a, b^c^-r, mmmizm.m£tipi, d z <dv-7 

fS^ifii&mztU Di3e5US?>j:3Wt— * — 8 5 2at 
D 2 ^M?ijn>^-— * — 8 5 2 btc«t ?k iB^JM^i: 
^t>7t©D lN D 2 ft-5§#«^$ft£ 0 C©±§-£\ Ml 2 
5 (b) K^1-i5&C-CDM£ffl^fcPgJi£j£#5£ 
£/BV>T^ C/N<6©ill^ffi ^T-fcfc, Di 

«^©.fr#«fi;Sft, «fci>«Bftf*T?BU D,i:D2«^ 

cowfiifi&mztiz. '&mztitzDim^t£ih±>sii7 5 

7lC:fcV'>T«:fi;*ft5o D^g^tit^TDi-Ki-Sfai 
•5 —U IE© n — H -ir -Y >*s^v>fctf), D,-lM^-©3i^ 

im^&m 1 - 1 wm.Ti—vA: 0 2 ctiSLDTv 

©{S^g^h3k»)s Dx^fl^-ii^ 1 — 2 01^3— ^* 
4 0 2dtC<fc?) EDTVOWW^Ofi^fcft!), UJ* 

[0 34 6] DaA^tthUU^flE^ti. MW*!r 

3-y4.0 2bCJ:!), H D T V©ig^fiE^t7&; ») fUtl 

— K©EDTVfi^*saj***i» ^e>{C±iBJK^fiS,^-S 

«?3i:(5]«^ S«C/Nfcj6tfcHK©Tve^#»tT? 
g^S. SUfi«9©18-&ttOFDMi:C-CDM&ffl*L-& 

fc-^rfflv^s^fcici t), OFDM^©fe©T-«is mm 

— b C/N C^-T «t a fct£3fc© O F D M - T C M^i@ 
^©fti^8 0 *^©C-CDM-OFD 

1 8 0 7alix7-U-btf 
y^^y^)VZ 8 0 7ba^^-l/-h*sj: 

[0 3 4 7] OFDMU{|*>t:*--K^Tg*ICT^ 
^^^©T^M^SrJRftTOSttoTVrf— x h^©v 

^'>'^TV^S^fflt:fflV^S-t3t) s T•t-g). Li^Ls PgjfS 



73 

e^lTtt&^&KK £5— ^©C/N©Xl^>*;i<Kjy. 

b&BKfeSfg (Graditional Degradation) ©2o#|| 
3!T-£&o @iWt|*|T-TVg{s£-fSl£K *fc:^7l,*vt 

fev*. L^bv Ft®seii©c-CDMi:Sg^fc.-a-s 
C/N#*£!mbbT&LDTV^- 

XttiifiT 1 0 Olfjy.TT*$)-i)fe», LDTV^l/- FT* 
5£#&iIiK#f#t>*i3„ gf«TV©LDTV^- K 
©It- * i >J t #*rti iz&tt 3 i: v ^ o £ „ 

OFDM^HD T V©£flf«fcffi-3 ^3EB#,&©4M|Sifci£ 

m*5<DD i-iCDfr* of DMx-mzijm*m-r B mi 3 

^J&fr© D 3 - 2 i; D 2 {s^(D 2 O £#$SB.§© C - C D M# 

aibu fdm4 oDfrj^/^&^A-eaifi-rso - 

:£§{I«!!lT-g:{tb&«-if ttF DM 4 oetit) JR$j& 

#-8t£*v #f§Bj§© c - c d m«h§§ 4 bx-mmzti, 

1, 2, 3 i: IS] 3 5. 
[0 3 4 8] ftCHDTV©MPEG 1 Pis— Y<DiSM, 

xvianm^h-te. oofdm$M8 5 2 c©4>t-qp 

SK^l 6 QAM©^S|£g|j\ iMFFTif4 0£J;f5 
BtlB«©«^Caafci3r;h.F D M 4 0 d C «t >>ffl8dR?0B 

[0 3 4 9] — "S, ^{i$&4 3T-gfs£*lfcfs^fctFD 
0 ei^*5V%T^«^SI?^ OFDM^8 
52di;i5t,>TFFT4 0 a £ «fc 5 ^ < ©^Sd&»©{t 
^t&^K ^©fi5S4 5a ) 4 5 b^icfc £m§l£ 
tl, >^—$r 852at<tf)D 

3S£*U S 1 2 3 t;|5l«(CLTs LDTV^l/ — K©D 

[0 3 5 0] £-5bT\ LDTVi^OfttfOFDM? 

JCfc»K 0FDM©*M&iag&ttLDTVM9©#-eJ- 
U„ HDTVifCtt^TLDTVgtttl/2 0©bT 
f M/-hTfe5, t£-=-TOFDM©[n]e§£Hltfcfc 1/2 
0£&i>, ^«:©iaBa«lfc*:rl3't:/h-sr<-fes 0 
[0 3 5 1] OFDMttT^y^tSiWfe^SCfei 

3. C©i5&J8^£:fc^Ty:4'i' >^*>£, 8-f >5=-© 
■CHDTV^EDTVffil^SMlTVIf^t? 
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0 F D M£M f § tt S K ffi OS!l JC ttfti&ifi& 
<. S W T VfflCttL D T V^1^-|.'(5T Vgf©f 

MCS&SfctiSKfcv*,, HDTVOtfig^tOFDM 
S»^4£fcttOFDM©llHK^#-*S^^T«tt» 

^Tve^©^{c{gffl-rs^rffiji, s«j*^©#i!)^k: 

10 *^T^$ft«LDTV©^;i^/r*JS«F**rtJfc<I 
»1 _ 4i:V>-5 0FDM©«r*Si«c3&to3&^t N OFDM 
©BHBBStfcl/l 0JaTC*rtJfc»j»T?fcaJku->»-*- 

[ 0 3 5 2 ] &;fc\ inStliDj-^OFDM 
SfSbTV^#D a - a i:D 1 -2:&OFDM^ir]J-.SC:i:fc 
T§5. £©*§-&, Di- 1 hD 1 -2ttC-CDM©2PgJl 

DTVhSDT V l"<n*>7 ><r±MBL fcjfe bfe 
20 HR©iiO&#g{lT- £ -5 fcv>-5Graditional Degradatio 

[0 3 5 3] UT*#BW©»Jiea5&«qIffitft!j % 

Buj&bfc#^&£&M#f§ ?>ixSo OFDMOg^Cv 

£ fc <t D -*7V-*-^* tat < *off K;K5MC)ti b 

[0354] mMmm.m&&&tt93SL**iim£ b 

T, 012 6 (a) C^-r«tat, i'FDMOSt7f 
30 +>*^7 9 4 a~cSf H8 0 1ai:bW+> 
^;i/7 94d~f&i2I801 bfcbW:fg>6;5 
H^a-tf-b'^8 0 2 a£i&l:}\ H12 6 (b) tc^-T 
<C5t:Pg*SfM8 0 2b*mVZ>Z£lZ£i) s m 

H8oiati2i8oi b<Dmmmtj^m<nt,x-& 

[0 3 5 5] Ztitefflm-fZiis SufciftWU&Hl 0 8 

(d) ^-ri-st^D^TvasgtiarSft^jtft^ 

©*&H10 8 (e) £**J;3fc:*lJ18 0 1 a©5 
40 eqHB3fcC/Nfll©^U^^F«[{±»2J18 Olbt 

&t^o%)M&mt>tiZ>o Ell 4 7 lz^-t£5lz~m(D 
mm&m&mm>i-Z>o cn^Power-Weighted-OFDM^S; 

(pw-0FDM)^*^^{i^ o z<D*mmffl<Dpy-o?mizm 

»©^SBBO C - C D M*SCfe«^t>#* - t tc J: 
^8108 (e) fc^*.fc5t3»J»tt»*3JIfc& 

[0 3 5 6] Ell 4 4lCTxtiot8 

50 l«5=-^tt* 1^-^^0(8 7 9 1 a£^LTjg$!CD 
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*§^&SI§§4 a~4 ct'H'J7f *~f 3 T*S£FFT 
4 0ti!)OFDM^iU ^2®^-^ ^2^-^ 
5>JS»7 9 1 bS^btIt©Sli©^4 d~4 f 
f*+'J7f 6 ~f 8 T-iS»FFT4 OC«fc?> OFDMSgH 

biSM~3~So 

[0 3 5 7] §<Ht^fiS{fS84 3CDFFT4 0 ati 
f i~f 3 fc«tgi§§4 5a~4 5c{Cj;f)M§l:r-*?iJD 
A^fct^^-^JDaOSDff^jf 8 0 1 b#«H£ 

[0 3 58]I1I801 &<omti\±±^^tz^m^(D 

SV>:lft^£:}3^Tfc§{iT-g3„ C -5 bTPW-OFDMtd <fc 
»K 2Jl©|igjiSe^^31-rSo PW-OFDM£C-CD 
Mtffi^MSJ: 3~4B©|SgJf#gg3|-r6. **5H 
1 4 4©flii©Kj#fcfc^l 2 3©:7Dy^0©J®-£-£;l(j# 

[0 3 5 9] £T\ &£:*3eiE© Time-Weighted-OFDM 

(TW-oPDM);fr5£©pgji<fc;^co^TM^-5. ofdm 

«\ 3 — 7 hdit) v;i/5^*ff -§-©SIMB$Fi3 t M # t M 

b»<^. b*>U m«BTV§M^©<fcofci£IWw©t§1§i 
t->. t£oTv;i^ys*K#l-£^jf<b>!> s !fcgtc;&.&cri; 

[0 3 6 0] xmrnrnvrnmitox t. mi 

4 6 izm-t <fc a £S?SAJl©:ff- KBtffflt s a £|gBJS© 
rtf- HBSfia t g b C Jt^T*§ < £ 5 C i: £ «fc D AB© 
it7^*>*;i/©:>>tf;Mi:J— 7s hH*rbT3K& 
So :o bT;tf— FB#Ftg©Weighting£«fc 
KLtt-tZffimmfcj£ifimm.t2>» dO^S^Guard-Time 
-Weigh ted-OFDM(GTW-OFDM) i:0f 
[0 3 6 1] £e»£S8AJIi:SgBJf©^>#;i/B$F t gTs 
©*>>tf;i'$t£|5]b8:k:i§5£b&t§^\ A©*>>*;i/B# 
Stsai&B0-»*;ufifFltsb<t!)^§<i:5, "T 
5fccfttcJ;9/l]8d8t«±t:fcv , >TA, B©*^'J-WD 
BSraSr^Jx^ftAf a, Af bffZtAf a>Af b 
w©fc«>B©->>/tOl/fc:lt^T. A©©'>># 
^£«llbfei§^-©^— W-btt®<;fe.g>. C-5bT 
^>tH;H^fBT s ©Weight ing©HS'Hb (c £ AS i: 

^ bs© v;^/^ 2 a©Fge{b^na-r 5 . 

C©;fr^;£Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
i:^„ GTW-0FDM£/B^T2Ji©|SgJl£ai£§l3iU 3§ 
ABKTfiS¥f£g©TVfI^£, ^BBT-ig^^-^i5l 
fl1-2.^i:{c«tDx *«TV§fl^©«t^{crf-x h© 

^isii*©§{iT-*>ismKT voss bfesm^nrts 
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<htZ «fc »} HAJf tmBJgV C/N lZtt? -g>|igJHb£GTW- 
OFDMi: £ifc§^-frfc># £> d t £ «fc »? SfSfl^ l^UOfi^ 

* m T v tc is t £ £ £ g« b # x £ 3 £ v n d :*: 

tr^>*;^«fFa©^Jt^H:'J^^v^&i^), z©#— KB5 
ra©^SS<1--tH:^©gjil^S$)* t)Tf:f& 
V 1 *. ftoT#^0O©GTW-OFDMS:;a^T<S8?^,KT 

£i^££%£^£^;tfcV>T-^TV-^iMsTV© 

£. d©S-&B5^©«t-5(CCSW-0FDM^>C-CDMi:iH^-&to 

* S c i: K J: t) C/N £ fe v > -r £> PgJlfc #2JD*> *) £ t> C 

gf/t b tz®mm<D&m-& °sm t * s . 

[0 3 6 2] ^ftSgtc^U^^^C^SrUiBJ^-s i:. 
El 4 5 (a) {C^-r«ta^ii3S^* s ^V>x';U5 : ->'^ 
8 1 0 a~d©t§^-fc£m 1 2 Jg©{S^#gfsT* 

20 HDTV©i^I^f§S. bA»bx Ell 4 5 

(b) .fcdKgV'.v^^^S 1 1 a~d©i§-& 

ti, *2g©Bft^©**-FB#P^ Tgb»fc»g 
^T-g^ < 55. '©±§l§i\ ^ lJl©AM^-<i^— KB# 

FaTga*sft^^feto, mm^?S(Dm^)vf-^7<Dmm 

S:S^t^c^^. Su^©<td^Bm^^t±TV©iS^jEiS;^-*s 
^•*ixTi5t), A|s^tttTVffl{S^sK^^*nTV^ 
SfctfK ^HftfflTVTIiLDTVtfSfftS. 
^^>tc^ lJf©^>^;^KT s a4Tsbi0^| < 
t oTI^SfctoC/N©^^^ 1 
30 ' [0 3 6 3] Z~>LXj}—)*t%ffitis>#)Vmm<D&ft} 
■fb£1-5Ci;{C.fc>K OFDM©^*^©pg®{b*sffi* 
teffil&X'°SmttiLZ>* mi 2 3©<tdft«^-W 
MMS'Kbi:C-CDMi:im^t)-a-Sci:{cJ;>), 
h C / N film ©5R#© f^/f fb AWl 5 „ 
[0 3 6 4] ^CT-M<*H<J^J^MV>-rPb<^S„ 

««t!?SW^* s ^<«:?J, <5S. fiaj^SSl 4 8 
CSt±9CD/U<3 0 dBT-i±^tJ«?©^##;*;t 
< t) 3 0/zsJy.±t:55:So Ml 4 8 £7jrr<fc-5 H 5 0 

40 /i s W±© Tg&tS^hCiD, — #^V->|fef*T-*)S 
^T^S. '&r>xmi4 9 (a) t^i$:fltJ{C^-ri -5 1 
TV(|^lseci:»LTil4 9 (b) C$t2ms 
©«^©5*.^ &'»*Vl/SSH8 0 1a, m2»8 
0 1 b, i3I8 0 1 c©3o©pgl©^U-7l:^ 

El 4 9 (c) £^vTo =&^©^;i/— 7"©^- 
i7 9 7 a, 7 9 7 b, 7 9 7 co^DTga, Tg 
b, TgcSMtf50ws, 5/Us, l/zsi:S^r3 
tt£bT^rrsci:t;:«fcDHl 5 Otf^i^ftKI 
801a, 801b, 8 0 1 c © 3 o©pgJf© vVl/^/t 

50 ^{CiH-SPgSS^iiltfll^Sc ^:T©liSt^bT 
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GTW— 0 FDM^SfflTi) fc^«Se2S»*tt**T L 
b*>U t»^S©^&^LDT VOiljKli-?-©^ 
(3 GTW — O FDMO?;i/f;Uj#St5C J: t) 

* 1 « 8 0 1 aT-fcfc#- KKrBT gS30,us W±© 5 
OAs(;totV^&& MUBTV9«*tt?*»g«T! 

£5. 2 7©7Dy^0fc:7r:U£:fc©£ffi^ 

«)MPEG l^^^©lMbpsSj*©l5^aT-«t 

^tSl 4 9CSl / fc ( t5C«»^;^7 9 6 
aTsa£2ms V>m%lteM LT 2 0 0 ju s ttlt£ 2 M 
bp s htl2>tc&t>$L< s £ 6>fc*>>7j?;i/U— h£*-$Hc: 
T»fT*> lMbpsjf<i:§^ LDTV^l/ — F©jlj 
£*x3fei&#$P,B©CSW-OFDM (-cttffe 

MCC-CDM^GTW-OFDMti^fotfcS 

4 9TJttE|Ui'>Jl?JI/»fc^UT^>sJ«;i/Kf|HI7 9 6 
a, 7 9 6b, 79 6c52 0 0^s, 150/is, 1 
0 0*sfc3e#JfcLT^S6 «£-3Ti810, £2*. flg 

3 »©JH id 3i v - u- h #iS < Jfe o T *> < PiJPSfi^ t 

[0 3 6 5] ra«fcc/Nc»uT*wjiaea*«ses 

t5. Ell 5 1 CSn^KCSW-OFDMtCSW 
-OFDM^m^to-a-fCct?), v;i^;ui:C/N0 

O F D M t *^®C-CD M5rffl^t)-y-T fc^giT- 

^1J18 0 1 aiJitf^l — 2M8 51a, 1 
1-3185 1 aTttv;i/?VlXT M #;*;£ <*>oC/ 
N#ffi^JSife«*.tf**fliTVR e c e i v e rfcjs^ 
TfcLDTV^-F©£;£bfc§{i#T-£S. SB 2 A 
8 0 Ibhi2-3I8 5 1 btftt-9-— K^aiur<07 
V>^>;;p©<fc5tC/N#<£<. rf— ^ b©#v->§ 

©§<g#T-£&„ +?— tf^iU7'©^JW±^ I S»S^ 
3J18 0 1 cfSC/N^< % USE***** < n-* 
h#iJ>&V'>;fe«>HDTV£'l/- F©iBRT§«T-t-5o 
-Ht C/N h^;i/^/^CD 2 ft7G©|&jf3>;tt£#£ 
M~t -5. d©«fc5£*g&^#;£3§i|§cDGTW-OF 
DMi:C-CDM©H^t)-B-ifcH:, GTW— O F D 
M C S W - C - C D M ©«#^jb* tc«t m tl Z> . 
tfcfcfcfc C /N {3 5 »*SttaS*SC#«* S tlT V a * 
*»Bfc:.k»K C/NtY;i/?/W©2^©?F 

[0 3 6 6] C/NCD 3 1 3 1® 2 *S 

OBJiSaaSCJWWtJJiHDTV, SDTV, LDTV 
©3«Ji©TVe^©l$l«E«IS*IBl 5 2CSt. HI 

tjjrf <fc-5 ic l ^YVi/^/^imwAJi©^ 1 Pgjl©xn 
fF7 9 6 a 1 tCttLDTV^EgU SCW^Ut: i 
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»WM>7 9 6 a2*C/N£fl3fc3iVtfDvh7 9 6 b 1 

t tt s d t vommm^T k p*e^©mfi& h p 

fi**E«f4. Bjg©fg2Jl, 3«tCfiSDTV©- 
W8^t!)LPfi^ HDTVOHPff-^&iBg-f 
£. C/fC&l. 2, 31CSDTV, EDTV, HD 
T V<S©fc*J««-T Vli^^Elfs . 
[0 3 6 7] C©S^CNm j f'7;WUl:Si<tn 

k-t s & treat v z> tz&T vm ^omgm.-& 

if£'J>U @153C^nai:3J)!7cCDGracefu 
10 IDegradat i o nifi^Mt^ h^oVt^lzt^ 
M* i *^t: < t!)^f>ix| 1 . il5 3liCNR, 

5*«n8©3*7c«js©»Jiffitt3aift*aiufc*©-e* 

So 

[0 3 6 8] *»i®G T W - O F DMtiao*^ 
OC-CDMOfift^btSE&ft, GTW-OFDMt 
CSW-C-CDM©ffl#^t)tt:J; t) 2 &5G©PgJf |» 
iitfW&tlS^SfflV^TllSS^&lftWbfetfGTW-O 
FDMhPowe r-We ighte d-OFDM©« 
20 &&t>it^ G TW— O F DMtft© C NR©pgg-gjg| 
#5Si:tt#*:b*T* 2»7E©BJiS!ttajt±mB-r*. 
[0 3 6 9]1154«#t';7794a, 7 94 c, 
7 9 4e©i^t'J?7 9 4b, 7 9 4d, 7 94 
f tJfc^T/J^<»*rW-U"rSMBU5!t*»©T? % 2iM 
©P owe r-We ight e d — O F D M^JgJg-J- 
5. +t'J77 9 4at:l^t5*+';?7 9 5a, 7 
9 5 com^&lBj^fCLT^-V'JT*? 9 5 b, 7 9 5d 

S. *to**i:4Ji©»Jl56JWt > tl*]b«, 01 5 4fli 
30 2S©^£D^Jggiij^u«)LTV>5. miZTn-fJiolZ* 

+ u^fflfflttft^tf^tt-rsfci&Bi-fflimflrK:** 

[0 3 7 0] 01 5 5©«t3(C loffli/>#;i,7 

9 6a, 7 9 6b, 7 9 6 cHJCjtf— KB§|B7 9 7 a, 
7 9 7b, 7 9 7 c©I$Mf|$£{b$«fel$MBS&£ 

■SCiitit) 3^©v;i/^/^^t^-rsPiBM©#fiIfe 
^^^-r-So il5 5©^PIEf(ctl,i:Al, B 
if. CJi©^— *;milfl«l±K:dfifr*-5. i©fe»«p^ 
40 ^PICMt^A- ^ hy-f X##8:£LT&=g-Jf©7 ; - 
* t -f > ^ — U — 4^ ft S d fc tc «t t) t 1 — ^ ©^*t 
BSlh^tiT Vflf^ LTSl-f ^ a i: V ^ d ^SA 5 ^ 

S d i: J: 5 *iT VSjg ^{c^^sfte© £tbm<Dj& 

[0 3 7 1] :©S&(D^4ECCi>3-y-7 
4 4 j kECCf3-^-7 4 9 j07Dv^B^@i 
6 0(a) (b) (C-^tl-en^-ro *fe01 6 7{C^ • 
JO >f >^_,;_^gp 9 3 6 b07D<y^i^t. 5 s • A 
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U — 7SB9 3 6 bffl^ ■ -i — V — 7RAM 9 
3 6 &<DfpX'®m$tl&'{ >* — V—7t—7)V9 5 4 
£016 8 (a) T-j^U -f — 'J — ^Sg^L 1 £0 
16 8 (b) fc^-To 

[0 3 7 2] ^obtr-^^^^-'J-ytS^i: 
tc i t) n-* h y ^ X©ft5*ft!B$r$- S i i: #T- § -5 » 
^16 K5VSB§Ha©7D5/^0fc^l 6 2©VS 

*mrnm<D7vvt>m\c7iiir±oKi , 0m.m4:, 5, 6^ 

T-^BJLfc4 VSB-^8 VSB^>1 6VSB©ei£SB 

[0 3 7 3101 5 5©*5SfcJ:!> 3RIJi©|!tg;&j£ft 
ff^-tt i^ABttBui^v;^/^ C/N^blc 
AQ;LT^— X by ^X©$fi^ft<E&£T-££>fe«>IP«TV 
SHStt^-ir y h T V^c&i&Jgict 6 L DT V^U- 

[0 3 7 4] *MttASK, QAM, PSK N OFD 

[0375] *mw<D&mtemij&<D—^(Dft@azm$i 
m.mm%im*$!±mtz> ^©T-fe-s^-gBcse^t ^ 

#F^©«M3Kt^x7 i A^e,^©^icwe.n§«i«© 

Jl®&#Jffl^i:^©«;t>#j;S^£©«|g§£i: t> 

[0 3 7 6] b*>U «M&&#5£^_LS(2i;fr5$©t§ 
^^^©.tofePgJlSe^^As^ST-fcSo &-tf 

*e»«MKis©*sis©»^5 o^u±©*^£#*«>e> 
^^«M©^«^tt^«j{ciRi±-r€»o mmm&®.+ 

£ iSV ^ T SIBSjS t * ^ T t> Sii £ 
A^T V#ffift§{f8!JgT- § S «fc a CS^fiOfe SSfciUft 
*Tfc>&{*fti£&£E:V^ #$PJ§ftffl<^5 fcgt#©N T s 
C»£tHDTV;&i£fc©5&i$^*©«$ge33iS© 40 

[0 3 7 7] *^B^ttS^»*«t 6Att&ab*«fi% 
bfc *>©-*:;&£#> SJgfllflg^&fi^aittKffibTRtl- 

*e««ft»w-;fe*4\ fl»«*©»aiiftiB£-i-s£ 

£: £ <fc t> i5lfi«©S* ft £ (5 £H-t>-r&5ttft < £ £ » 

CI©fc«>3aaE©m^©'h^V^MT-*»3£^MRlteT-$. 
S„ ££<f3fc. SieS^^Ji^bfc^T-^IS]-©^ 
T-£i£T-#£fc«>lf3l?©&5Ifti:, SflB©S<s^i:©Fa 
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[0 3 7 8] $fc*^W©^ffii5^S;&Sfe±jKiilCffl 

©7= ^MDT VM&Jj3£,T' bfc-y— tfX^i'J 

. TF«9©§e^fgm^£^;rtifcM'J>^-a-si:v>aS^^ 
* t mifc<D N T S C £ H D T VgfggS 6 b < fct§&«8© 

fc*§-&©-9— tfx^ y r alibis fctefc-rs t am 

**So HJS^J-ettQPSKs 16 QAM, 3 2 

QAMi: 4VSB X 8VSB, 1 6 V S BO^il^sSS: 

m^tzm^m^xmm^tzifi, 6 4qam, 128QA 

M, 2 5 6 QAM-^3 2 VSB, 6 4 V S Bf?fC»ST- 

gzzt&^ozx'biz^o ^m^xmrn^tz 

i^t^ttCDPSK^ASK^FSKClffiftl.^i: 
&^-5£T-&&V\, *fgBJi:TDMS$i^t>-B-ceiil 

•rz>mMw*m,w^tz&. fdm, cDMA-^ts^ciim 
^ 4«a^-&t>^-t eirr s - i: x § s . 

[0 3 7 9] *mn<D&m&mi53£,<D-'3C><&®.&m$L 

mmm$bm ft ia±* * s *> ©t* ^ a #-as©§{g*jic t 

&^;^Alc»ffiT•£3^>©T*&^£v^. «*tfw«a« 
#p^©«Miim ^ a & ^ ©^{z?§ e, n-5 gis© 

^»Wffl^*i:*i^©S^Jffl^©^K:i: t) frX 
S©* J St)^g^St4* s iS^^^T-fe■S■, c© J: -5 

[0 3 8 0] b^U *MS{^^S&±Sf^SC©^ 

-&t±*^ra©,t-5'fe^ffle^Si* s ^ST-fes. 5&-ff%: 
t>mmm.m<DMfe<DWi& 5 o^w±©77c^*s««>e.n 

<?^M©j@lflS^I±^iaB<J(C(ql±^-So Sfi^H:SJ+^ 
«©^§5l5ti5V^T^,^lCi5V•>Tt.S3I^^^fc§e«i*s 
T Sfl^T- $ -5 i o £SgH£©& S £fT 

t>t£tttlt£13it>%:^o *^B^$rfflv^Si:ei#©NTS C 
Mi^ i: H D T VSfjgl i:©S^H4 i:^*©ff $gfcj£fi©i£ 

[0 3 8 1 ] *«i|8tt«A»*J; 0 

se^«£^ttfe^^> <Rlffl«^©SM«l&ia«1-SCl 

[0 3 8 2] $&*f5B8©*fitea*scsjft±aaiicffl 

v ^ ft ^ < -r S «fi«3^ ft V ^ fc » 
^MSl^J: t)*^{±§asb J ?'^-^r^ 0 HU^©«tot^ 
Or^^HDTV mmX&X Htflq9E bfelt-tX^U 
T F«9 ©S<1 ^fg^ ft ^ rf3 C ^ f> i: t ^ ^ ^gft® 
Mil b5j£©N T S C H D T VSOttt b < ttS^^© 
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*>$>5o JUit&JT'fcfcl 6QAM£:3 2QAMffl^ 

mx3 l *m^tz.m%m^TmmLtz&, 6 4qam^>i 
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■cfc&v^ 0£j8v>Ti£Bj3L7c«fcdt~^fie©p s 

[0 3 8 3] 

[SSBJ!©^*] W±©i-5fc*fH8tt, fs^-A^SBh, 

£j****wa$fc, 

i:^ 2^— -£?JiJ£A;*j U ±IB{f -^£nflg©fl-5§-,£gf£ 

a«i u r«^js»©*^sb i t 1 -^ ju©^-* gag n 

-^^fJDa&Tv 3i{Iir3^f«££ i?{f^-£3£fgu 

p«©o^©QAM*ai«ftifcii-r4an8tia*» 

fc^-ftlU ^m^-^Pnft©^ 1 T—tWkttm-Z^X 
«HU (s^P©*©BS^p/nfii©{f^{cp/nfitffl 

^2^— ^ai©^— **«hr£u &mmw*m^x 

?iJ5rfI^g¥C^-^ £§ij t) feTT^mtt® Q A 
M«Wa^ftSMIU *15MMI2 3TfHu W25 
fcU^nfiSCfgl^-^JS:, ^2§fl«83 3T-HJS1 
7-#mi9i27 : -#M*. »3g»»4 3-CttJBl5 s 

— ?B2^-*?ij, S&3 5=-*?ij£igii-r£.r£:£ 

n < m Jfe S ntt©«iat6^ b* 1 ^ V ^gfl^r- 1. nfit 

©t 1 -* 5feawDriBtufcpsirttt»«tt©*se3as« 

M^ft^tiSo QAM;5^©{M^&©-5*>g& 
WjSiCiEv^fll^i: IM<& b < &Qttii:©S§gt£ f i: U 
£©raft&*n>l&Snf i:^-S«fc-5ic±l3e 

Wi^hstjiicij, BJiffi©ea636»Rrte4: 

[0 3 8 4] ^©fe^fcNTSCff^^^l^— * 
?!k HDTVtNTSCi©2ffS:i27 : - *?U£:L 

^fcHDTV^jHiiCSii'tt^fet), tf38fi©i£SItt© 
[B@©ffi#«eMqs] 

[il] *«W©SBl©|QE«t:*W-se3S^«©i'^ 
[0 2] *3BqS©£fK0I 1 ©j£{I«S 1 © v ? m 
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[0 3] *^B^©H«ifij l ©&fsfs^©^ h ;v0 

[ m 4 i ©iue^j i (ommm^o^ v )vm 
im 5 ] *&w<Dmmm i ©fi-^^©3- k©?h s ^ 
ti 

[06] *^BJ©|^£^J 1 ©{I^j&$Mn©:3-5^ 
0 

[0 7 ] #$8BJ3©H$i0iJ l ©e^Mff©*©^^© 
3—7^ >^0 

[08 ] *3BK©£ff0| 1 ©ft^g£fc{g-s§;&^©n- 

10 T-f>^0 

[0 9] *m%v>mmm i ©ii<sfi*©M^^if©gifa 



[010] *«9§©SQfi«l 1 ©*JK 1 6fltQAM©^<^ 

wu0 

[011] *^©Hite^J l©T>^^gr 2 i:jim 
3;frJtn£;©H&0 

[012] jzftwwmMm i<D^me 4«qam©<i^- 
,£©0 

[013] *li©i«W l07>rt*Sr 3 tiil 
20 S*)]tnh©g|&0 

[014] ^mn<ommm i ©^6 4«qam©«^- 

[015] *«ffiKDifeBfi0!ll©£j&6 4{tQAM©Jt¥ 

Ai, A 2 ©S£BJ§0 

[016] *#BBJ3©SSi£#J l©7>ft*gr 2l 

[017] *^w©njfi^ i <d?v$> )vmmmo7a y 

^0 

[018] *m%v>m.mm i © 4 p s Kaaiffle^^ 

30 -^^7^?A1 

[019] #&BJl©g£6fi0!| 1 ©ff| 1 §fSffl7D ^ 0 
[020] *#§B8©SUg0aj 1 © 4 P S K XM@©@^>( 

[021] *.§m<z>2mm 1 ©ss 2 §««s© >y ^ m 

[0 2 2] *%l£©£ffi0| 1 ©£H2 1 6fi£QAM©M^- 

^ h;i/0 

[02 3] *^©*JS^J l©f^6 4HQAM©«f 
h;b0 

[0 2 4] *»«OWIWli07D-f+-h 
40 [025] (a) tt*%l»©!OK0gi©8ttQAM©{3 

^^h;i/0 

(b) Ji*^B^©|^S6^J 1 ©l 6fifiQAM©ff^^ h 

[026] *%Q|©%K^ 1 com 3 SAttt© y ^ 0 

[02 7] *^©5Qffi^iJ 1©^6 4ffiQAM©<g-§- 
,£©0 

[0 2 8] *8691<D2ffim l©7D-^-^-h 
[02 9] *»ra©3afi«l3C*ttse3Si'^A©^: 
fr©^0 

50 [H3 0] *»flB©HJB«l3©SBllBfl(tJc>3-4r-© 
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KM0 

[04 8] *%ra©ms^j3©i 6>lfg^SC©aS^?KS 
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[04 9] ^^©IISE^JSCDva, D H1 , Dv 2 , 
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[05 0] ^^©IIJE^JSCDvx, D H i, Dv 2 . 
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Bd0 40 
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D„ 2 , Dvs, D„3fl^-©TDMA^©^r^a'fbfflii 

mm 

[05 2] *#gBJ3©fgi^4tfet*£>^;£5£©§{gtt 
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©ff^ES0 
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D7^j^ >; >^©^<svsb«^©^^^ h;i/ 

0 

( b ) ii*Monffi{fij 5 jzfew s v s Bm^om®.®. 

#^0 

[063] USE^J 5 tdfel;}" 54 VSB, 8 VSB, 16 
V S B©R e c e i v e r©:/D y ^0 
[064] *^BS©|feSStfa 5 i3fett5li*«i{l^M««S© 

[065] #S6B,8©m£0y 5 tfett S T VSIMftffl 

[066] *ftB3®3£ME01 5 tcfett SS'J©T VgfiO 
7n v £ 0 
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©&8©:7p >y£0 
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1 1 a t i o n0 
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wm 
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S'J©7*D y ^0 
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[074] (a) tm&WlzjL&mffiMSom&T?- 

(b) &*ftwiz&2>mmm5(Dmmm*s<Dm?$mwm 
[075] *^B^tc j; mmm 5 ©jtmfi^©^Eg 
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ms o] ^mizx^mmmdcomm^^— *?—<d7 io 
n ^ >? 0 

[08 1] ^^^^^^m^JS^^mt^cD^Eg 
0 

[0 8 2] ^mmiz^^mmmsoD icomm^^-v 

[083] *|RlBfc ct^^SE^ll 5 CD^SEftSne^OA 
[08 4] *»WtJ:4iaiS«5©«ftIB»S^SS«© 

[08 5] *»W^J:SSQS«2©C/Ni:PBJi#*CD 20 

H^0 

[08 6] *»ra«c«tSHSE«2©ei5lffi«i:C/NCD 
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[08 8] *»Batj:5iafifl?y2©se«cDrDy^ia 
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mm 

[09 1] *#BQSicJ:$mEM6(Z>4|«j|o«S«8« 30 

MM 

[092] *mMiz£z>mmm6<Dmmfcmm 
[093] &$&miz£.&mffi.m6<DifrMm$&<D7TJ 
0 

[094] *ftmiz£&m&m6cD&m l ffi<D7viy?m 
[095] ^mmiz x^mmme<D&mmmmm.m 
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[09 8] ^mMizx&mmmecD&mmmm&m 40 
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^ h;i/0 
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[0104] ^mmizx^mmm3(D->y Mntes 
[0105] *»rac«t*sisii«3<z)»±aai*z)»e 

[010 6] &%WlZ£Z>9mm3(D3 2SRQAMCD 

it— vx^vTm 

[010 7] *»WCiSSIfliW3©3 2 SRQAMCD 
It— tf^^UT0 

[0108] (a) t±ce*©Tve^©H««^ia 
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